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A GRACEFUL ACT OF INTERNATIONAL COURTESY. 

We mentioned in our previous issue that the manu- 
script log of the Mayflower had been delivered to the 
United States through its representative, Ambassador 
Bayard, on an order given in the Consistory Court of 
London. In this issue we present our readers with 
a photographie reproduction of this priceless relic, 
which, in point of its unrivaled historic interest, may 
be said to stand quitealone. 

The manuscript volume of the log, at the time of the 
petition forits removal to the United States, formed 
part of the library of Fulham Palace, the residence of 
the Bishop of London, and among the precedents which 
were quoted on behalf of the petition was the case of 
the Library Company of Philadelphia. This company 
discovered that certain manuscript volumes presented 
to the library in 1799 formed part of the national 
archives of Gireat Britain, as was proved by the fact 
that they consisted of official correspondence which 
bore the sign manual of James I and of Elizabeth. 
The volumes were at once restored to Great Britain, 
and the Master of the Rolls, Lord Romilly, into whose 
official care they passed, acknowledged the great obli- 
gation under which the British nation had been placed, 
and expressed his conviction that such acts of courtesy 
and friendliness would tend to draw closer the ties con- 
necting the two countries. 

The return of the log of the Mayflower to this coun- 
try has been made with the same readiness and in the 
saine friendly spirit which characterized the Phila- 
delphia transfer, and, if anything, we are placed under 
an even greater debt of obligation than that which 
Lard Romilly acknowledged on behalf of England in 
the previous instance. Without depreciating in the 
least degree the generous spirit in which the Phila- 
delphia transfer was made, it may be pointed out that 
the Britisharchives which were voluntarily surrendered 
related to England alone, and had no historical inter- 
est to connect them with this country. The records of 
the Mayflower, on the other hand, have naturally a 
great intrinsic interest for the English people, as being 
thestory of thestruggles of early English colonists who 
had the full sympathy of the middle English classes, 
from which they came and of whose sterling qualities 
they were faithful exponents. 

The fact that there was no opposition to the request 
of Ambassador Bayard, and that, after this valuable 
document had been over a century in their undisputed 
possession, it should be so freely surrendered at our 
first request, is another striking evidence of the friendly 
feeling unselfishly entertained by the English people 
toward this country. 

= 8 
FREE DISTRIBUTION OF SEEDS BY THE GOVERNMENT. 

There is a growing agitation against what is known 
as the free distribution of seed by the government. 
The system is too well known to the majority of our 
readers toneed any explanation ; but for the benefit 
of city residents it may be said that the government 
has been in the habit of doling out annually to Con- 
gressmen for distribution among their constituents 
about $140,000 worth of seeds. This has been done 
with the expressed object of securinz reports from the 
users as to the results obtained. Whatever theoreti- 
cal advantage there may have been in the proposal, it 
has failed utterly to produce any practical results, and 
aecording to all reports the experiment has degene- 
rated into a positive farce. The United States Agri- 
cultural Department in its report on this subject says : 
““While one purpose of the law was to secure re- 
ports from the receivers as to the results of actual 
experiment, the reports actually received did not 
amount to one-hundredth of one per cent of the per- 
sons supplied. A careful review of the department 
reports, especially those of the chiefs of the seed di- 
vision during the past decade, in which over $1,000,- 
000 was expended for free seed distribution, fails to re- 
veal a single instance of benefit to agriculture attribu- 
table to this distribution.” In the face of this official 
statement, one asks with no small amount of bewilder- 
ment, why did the last agricultural ‘bill, which re- 
cently passed both houses of Congress, contain an 
appropriation of $150,000 for carrying on this palpa- 
ble folly? If Congressmen can see any sound ethi- 
eal or political reasons for a paternal distribution of 
seeds, why should they stop just here? Why not ap- 
propriate another $150,000 for spades, plows and fertil- 
izers? As a matter of fact, the system is wrong in 
principle as wellasa failure in practice, and itis to 
be hoped that this year will see the last of it. 

+ 0 
THE FASTEST VESSEL AFLOAT. 

It is a great triumph for the ‘‘rotary impact” form 
of steam engine that the first one of ‘this type fitted to 
a steamship should have driven it at a speed far in 
excess of the world’s record, yet this is what has re- 
cently been achieved by the engines of the torpedo 
boat Turbinia. This little vessel of 100 feet length, 9 
feet beam, and 4414 tons displacement, was built at 
Newcastle, England, specially for a marine trial of the 
compound steain turbine designed by the Hon. Charles 
Parsons. The Parsons turbine. utilizes the steam in 


- Tos | three stages and has shown remarkable economy, an 
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engine of this type which is at work in the electric. 
works, Cambridge, England, having achieved a con- 
suinption of 15°1 pounds of steam per indicated horse 
power perhour. The Turbinia was at first fitted with 
a single engine and screw, and in the trials the ‘ cavi- 
tation,” or vacuum formed behind the propeller, was 
such that very disappointing results followed. The 
single turbine was removed and replaced by three 
separate turbines directly coupled to three screw shafts, 

the turbines being respectively the high pressure, in- 

termediate and low pressure elements of a triple 

expansion engine. The results were truly remarkabie, 

a speed of 29°6 knots being realized. After further ex- 

periment to determine the proper pitch for the screws, 


a series of trial rans were made on April 1 of this year, 
when a mean speed of 31:01 knots an hour was realized. 
The particulars of the run were as follows: 


Revolutions of engines (Mean)........ ..ssseeee evceeeeee2yl00 


Steam pressure ....... aetesatslentata seit Wiel Sede esieele dcesr- e806 sees 200 1b. 
Thrust, horse power (calculated) ajaiate wheal Hace sores as'eles) 946 
Indicated “ Lee eee saemavessness ‘1,576 
Consumption of steam per indicated horse power per 

DOU coy evades siddlisereyecesesseeeee Bese eoee. 1586 
Indicated horse power per ton of total machinery... .....  %271 


Nine days later the Turbinia realized a speed of 3234 
knots an hour, thus surpassing the world’s record by 
about a knot and a half. This is equivalent to 3734 
miles an hour, or equal to the average speed of many 
so-called express trains. 

Ce EEE 
WAR MEASURES IN TIME OF PEACE. 

The naval armor question seems to be getting into a 
state of hopeless entanglement, and the proposal of 
Senator Chandler that the government shall forcibly 
seize the plant of the Bethlehem Iron Company and 
proceed to make its own armor plate therewith simply 
makes ‘‘confusion worse confounded.” The law by 
which the government would be enabled to take pos- 
session of these works for the manufacture of war 
material is intended to cover cases ot emergency in 
time of war; but it has never been construed to give 
the government the same right in a period of profound 
peace such as the present. It is reassuring to learn 
that the bill is likely to receive very little, if any, sup- 
port. Secretary Long’s letter to Congress relative to 
the bids in answer to the department’s advertisement 
of March 10 states that the department did not feel 
justified in accepting or rejecting the bid of the Illinois 
Steel Company, and points out that the government is 
liable to incur heavy expense due to the delay in 
furnishing armor for the three battleships recently laid 
down, if some steps are not immediately taken to pro- 
cure the needed supply. The secretary closes by 
recommending that authority be given’ the depart- 
ment to make contracts at a price not exceeding $400 
per ton, ‘‘the rate reeommended by my predecessor.” 
This figure was arrived at as being a just price after 
the question had been carefully investigated by a 
board of experts, and under the circumstances it looks 
as though the recommendation of Secretary Long was 
the easiest way out of the deadlock. 

or +0 
HIGH SPEED TELEGRAPHY. 

By making use of the alternating current and special 
designs of receiver and transmitter, two well-known 
American specialists have succeeded in sending mes- 
sages over a wire at the rate of twelve hundred words 
a minute, and they confidently assert that between 
three thousand and six thousand words a minute may 
be dispatched by the same system between points that 
are a thousand miles apart. Thenewtelegraphy marks 
a wonderful advance over existing methods. An ope- 
rator using the Morse key sends only forty words a 
minute, and by the Wheatstone system about one hun- 
dred and fifty words can be sent over a single wire in 
the same time. 

This epoch-marking invention, which, if it fulfills 
its early promise, will rank as one of the greatest 
of the century, is the result of the joint labors of 
Lieutenant G. O. Squier and Prof. A. C. Crehore, and it 
was first announced in a paper which was read at the 
New York meeting of the American Institute of Elec- 
trical Engineers on April 20. The paper, with complete 
illustrations, is published in the current issue of the 
SUPPLEMENT, and it will be found to be one of the 
most valuable contributions ever made to the literature 
upon this subject. 

The new scheme, as we have said, uses an alternating 
in place of aconstant current. In the latter, a break in 
the contact of two wire terminals causes the emission of 
a spark ; but if an alternating current be broken at the 
zero line, that is just where the alternation takes place 
between a positive and negative wave, there will be no 
spark. The Squier and Crehore device takes advantage 
of this feature and interrupts and restores the current 
at the zero points of oscillation. The operator adjusts 
his instrument until the sparking disappears, at which 
point he knows that its action is synchronous with the 
frequency of the current employed. Hence these gen- 
tlemen have given their telegraph the name of syn- 
chronograph. If the Morse alphabet of dots and dashes 
is employed, a break in the current lasting from the be- 
ginning of a positive wave to its end would signify a 
dot, and a break lasting froin the beginning of a posi- 
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tive wave to the end of the following negative wave 
would signify a dash. The interruption must last just 
half a cycle or a whole cycle, a positive and a negative 
wave together constituting a cycle. The intervals be- 
tween dots and dashes must also, of course, be either 
half cycles or multiples of a half cycle. 

The transmitter in the experiments consisted of a 
narrow wheel with a flat metallic periphery, which was 
rotated at a high rate of speed, which was such that it 
was an exact multiple of the length of onecycle. The 
current was transmitted to the wheel by two metallic 
brushes, which were arranged side by side in contact 
with the periphery of the wheel. It is evident that the 
current would ordinarily flow from one brush through 
the wheel to the other brush ; but if a strip of insulat- 
ing material were pasted on the wheel in the line of one 
brush, every time it came round and passed under that 
brush the current would be broken. A strip of paper 
was perforated with holes of various length correspond- 
ing to the Continental Code, which was used in the ex- 
periments, and it was carried over the wheel in much 
the same way as a belt is by a pulley. Just as long as 
the brushes were separated by the paper the current 
was intercepted, and whenever the brush reached 
a hole and touched the wheel the current was restored. 
The breaks and contacts were arranged so as to occur 
exactly at the zero point of the alternations, as ex- 
plained above, so that no sparking occurred. 

The receiver was the polarizing photo-chronograph 
which Messrs. Squier and Crehore designed for use in 
timing the flights of projectiles. This ingenious in- 
strument was fully described in a paper contributed to 
the SCIENTIFIC AMERICAN SUPPLEMENT by these gen- 
tlemen and published in the issue of January 2, to 
which our readers are referred for the full details and 
illustrations. The current in this instrument passes 
through a coil of wire which surrounds an instrument 
ealled an ‘‘analyzer.’’ A ray of polarized light from 
an are lamp passes through a series of lenses, and 
when no current is flowing the analyzeris in such a 
position as to shut out the ray. When the current 
passes through the coil the plane of polarization is ro- 
tated in such a way as to permit the light to pass 
again, and the very rapid flashes of light are recorded 
upon a photographic plate. 

The paper of Messrs. Squier and Crehore closes with 
a suggestion as to the changes that will be effected by 
introducing atelegraph postal system. It is estimated, 
for instance, that it would require only two lines work- 
ing on their system, if they were in continuous opera- 
tion, to handle the entire postal business between New 
York and Chicago, which amounts to about 40,000 let- 
ters daily. By the present system it takes three days 
to receive a business reply between the cities named, 
but by the aid of machine telegraphy working at the 
rate of 3,000 words a minute, a letter could be sent and 
a reply received on the same day. 

Our readers will recognize in this proposal some of 
the features of the Delany system, and the inventors 
of the ‘‘synchronograph” have given very generous 
credit to this ingenious system in the course of the 
paper under discussion. 

ee ee 
OUR SALTPETER CAVES IN TIME OF WAR. 
BY HORACE C. HOVEY. 

Saltpeter, literally rock salt, chemically potassium 
nitrate, also known as niter, is remarkable for storing 
oxygen in a solid form. One volume of it has three 
thousand times as much oxygen as a like volume of at- 
mospheric air. At a certain degree of heat this im- 
mense quantity of oxygen combines violently with 
carbon, thus forming carbonic acid gas, and also set- 
ting free a quantity of nitrogen. Gunpowder contains 
about 75 parts of niter to 15 of charcoal and 10 of sul- 
phur. If ignited in vacuo, the powder quietly resolves 
itself into gas. But in the chamber of a gun, behind a 
ball, it explodes with energy and hurls the missile with 
deadly effect. For this reason saltpeter is essential to 
any nation engaged in warfare. 

Edward Rawson was the first to attempt the manu- 
facture of gunpowder in the New England colonies. In 
1639 the General Court of Massachusetts granted him 
five hundred acres at Pequod, ‘‘so he go on with the 
business of powder, if the saltpeter come.” By act of 
June 14, 1642, all towns and families were ordered to 
promote the manufacture of saltpeter. But nothing 
was accomplished, and in 1648 the General Court voted 
to indemnify Rawson for his losses in the experiments 
made. I am indebted to Mr. R. N. Toppan for this 
authentic information, not found in local histories. 
Rawson was deputy from Newbury, and secretary of 
the colony. 

At the opening of the revolutionary war the mili- 
tary stores of New England were mainly kept at 
Quarry Hill, near Medford, Mass, where they had two 
hundred and fifty barrels of powder, which was seized 
by the British on September 1, 1774. The act set the 
country aflame, and stirred the indignation of Burke, 
Pitt and Fox. After the news from Lexington and 
Concord, in 1775, the colonies were scoured for powder, 
and.less than sixty-eight barrels were found. New 
York had but one hundred pounds. Lord Dunmore 
had seized the entire supply in Virginia, and when 
Patrick Henry demanded its restoration at the head of 


I 
troops, he only got its money value and not the pow- 


der. When Washington took command of the troops 
raised by the colonies he ‘‘ made the alarming discovery 
that there was not more powder than sufficient to fur- 
nish each man with nine cartridges. By great address 
this dangerous deficiency was concealed from the 
enemy.” (Holimes’ Annals, vol. ii, p. 240.) 

It is remarkable that no American history, so far as I 
know, tells us whence the robbed and impoverished 
colonies got their powder wherewith to wage the war 
of the revolution. A similar gap exists concerning 
the war of 1812, when an embargo cut us off from 
foreign supplies. We are told about almost everything 
else, but not where we found our saltpeter. That ques- 
tion is now answered. 

Among those who resisted the tyrauny of Lord Dun- 
more in stealing the «umnuunition of Virginia were two 
young men named Thomas Jefferson aud James Madi- 
son. They were not only patriots and statesmen, but 
were also cave hunters. Among the caves found by 
Jefferson wa. sone that he named for his friend, ‘‘ Madi- 
son’s Cave,” located in the (irottoes Ridge, in which 
also occur Weyer’s Cave and the Cave of Fountains. 
Major Jed Hotchkiss, the veteran map maker and 
geologist, is my authority for saving that Madison’s 
Cave was mined for saltpeter during the three great 
wars, of the revolution, of 1812, and of the rebellion— 
probably the only cave on the continent of which that 
ean be said. But Jefferson found many other and 
richer saltpeter caves, which he describes in his ‘‘ Notes 
on Virginia,” page 44. He says that one of the largest 
was on Rich Creek, a branch of the Kanawha, from 
which more than eleven thousand pounds of niter 
were obtained. Others were on the Cumberland River, 
and at least fifty were in the Greenbrier Valley, in one 
of which Jefferson found the typical megalonyx made 
famous by Cuvier. His account is all the more 
valuable because written while the war of the revolu- 
tion was going on, and thus showing us whence the 
patriots obtained their means to carry it forward. To 
a limited extent gunpowder was seized from the enemy, 
and a few pounds of saltpeter were made from excava- 
tions under old stables, and by artificial processes, but 
the bulk of it undoubtedly came from the caves of 
Virginia. 

Kentucky was originally set off from Augusta County, 
Virginia, as Kentucky County, in 1776, and was made a 
State in 1792. Among its early settlers were strolling 
chemists who knew of the caves in the Greenbrier Val- 
ley and elsewhere, and hunted for similar ones in the 
newly organized State. They were richly rewarded. 
Under ledges, in ‘‘rock houses” and ‘rock eastles,” 
they found solid masses of niter weighing from 100 to 
1,600 pounds. Previous to 1800 there had been found 28 
saltpeter caves in Kentucky, from which more than 
100,000 pounds of saltpeter had been obtained. These 
facts led Dr. Samuel Brown, of Lexington, Ky., to make 
a journey of 1,000 miles on horseback, in 1806, in order 
to lay them before the American Philosophical Society 
at Philadelphia. He closed his able paper, probably 
the first of its kind, with these words: ‘‘A concern for 
the glory and defense of our country should prompt 
such of our chemists as have talents and leisure to in- 
vestigate this interesting subject. I suspect that we 
have much to learn with regard to this salt, so valuable 
in time of peace, so indispensable in time of war.” The 
time of war was nearer at hand than he may have 
thought, for it burst upon us in 1812, and we were cut 
off from foreign supplies. Dr. Brown had estimated 
that what he termed the Great Cave contained 1,000,000 
pounds of saltpeter ; Scott’s Cave, 200,000; Davis’ Cave, 
50,000; three others not named, 30,000. Since then the 
Mammoth Cave has been discovered, and the Wyandot 
Cave and others in Indiana, and the niter fever almost: 
rivaled the subsequent gold fever of 1849. We have the 
authority of Flint’s Geography for the statement that, 
during the war of 1812-15, the annual yield of manu- 
factured saltpeter from Kentucky alone was 400,000 
pounds, besides what was made in Indiana, Tennessee 
and elsewhere. Part of this was used at home; but 
most of it was carried by ox carts, or on pack mules, 
across the Alleghanies to the seaboard to be used in 
making gunpowder. 

The term ‘‘ saltpeter caves’ is a misnomer only justi- 
fied by the general usage. That which is found in these 
eaves, and which is colloquially called ‘‘ peter dirt,” is 
soil impregnated with the nitrate of lime, whereas true 
saltpeter is the nitrate of potash. 

Prof. W. B. Rogers holds that the ‘peter dirt” is 
derived directly from the overhanging rocks, which 
agrees with Dr. Samuel Brown's observation that the 
water trickling from rocky crevices has the same prop- 
erties as the liquor got by lixiviating the cave clay. 
Dr. Brown says: ‘The nitric acid is formed within the 
eaves and is condensed upon the rocks, the lime of 
which it dissolves.” 

The fact seems to have been generally overlooked 
that the strata of sandstone overlying the cavernous 
limestone is rich in niter. It was froin this source that 
the first supplies of Kentucky saltpeter came. The 
process was to blast the sandrock and break it into 
small fragments for the boilers, thus getting niter 
directly without the aid of lye. The reason it was 
given up was that the best sandrock was extremely 
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hard, because of the presence of iron, and it was practi- 
cally easier and cheaper to treat the nitrous earth found 
in the caverns. 

In order to give some idea of what was once a vital 
industry of our country, though now wholly abandon- 
ed, I shall briefiy describe the work done at the Mam- 
moth Cave, which may be taken as typical of the rest. 
This includes what was done at the Salts Cave and 
Dixon’s Cave, belonging to the same estate. Dixon's 
Cave was, at some prehistoric time, a part of the Main- 
moth Cave. As measured by me it is 1,500 feet long, 
from 60 to 80 feet wide, and about 100 feet high. The 
floor of this enormous hall is ridged by eighteen trans- 
verse rocky piles some 40 feet high and as many thick, 
cut by passageways for convenience. And every block 
and fragment of those massive ridges was laid there by 
theold saltpeter miners. By this means they got at the 
peter dirt to be carried outside for further treatinent. 

The main works, however, were at the entrance to 
the Mammoth Cave. Cart roads were made through 
the more accessible avenues, and from the more distant 
places, even from rooms three miles under ground, the 
negro miners brought the dirt in sacks. Hardly a yard 
of the cave as then known was left undisturbed. 
Audubon Avenue was particularly rich in nitrous 
earth. So was Bat Avenue, near the end of which ia 
the Crevice Pit, the ugliest black hole mertal evet 
looked into, and at whose bottom the men thought 
there must be a nitrous mine. The story has been 
often told of the miner's lamp dropped into that black 
chasin, and the sprightly negro let down as an ani- 
mated plummet, who brought back, not the missing 
lamp, but a marvelous story whose truth was con- 
firmed thirty years later by the discovery of the so- 
ealled Egyptian Temple. The Gothic Avenue was also 
diligently worked. ‘he shovel and pick were plied 
from room to room of the main cave, and out through 
the windings of the Blue Spring Avenue. Abundant 
aboriginal relics were found. 

The nitrous earth thus collected was put in hoppers 
with each a capacity of fifty bushels, and which are 
still to be seen in the rotunda and vicinity, a few hun- 
dred feet within the cave, where may also be seen the 
pumps and double set of wooden pipes, one set to 
bring water from the caseade at the mouth of the cave 
and the other to convey to the surface the liquor ob- 
tained by solution from the hoppers. The floors of the 
latter were peculiarly grooved to allow the saturated 
water to runinto the basins, whence it was pumped 
out to the great iron boilers. When the lixiviated 
earth had been exhausted, it was cast aside and a new 
charge put into the hoppers. These piles of indurated 
earth extend fora long distance like miniature moun- 
tain chains. The liquor, after sufficient boiling, was 
poured into another set of hoppers containing wood 
ashes, whence, by filtration, a clear solution of the 
nitrate of potash was obtained. This was again boiled 
down to the right condition for crystallization in 
troughs, whence, after twenty-four hours, the crystals 
were taken and packed for transportation. 

The proportion of ashes to be used to the nitrified 
liquor was a source of much perplexity. Too much 
would ‘“‘kill” the saltpeter, and too little would leave 
it ‘‘in the grease ;” and in either case the salts would 
have to be run through the hopper again. Ashes from 
oak are three times as rich in potash as those from pine ; 
and only half as rich as those from elm or maple. Best 
of all were the ashes made by burning the dry wood in 
hollow trees, two bushels of which, according to Dr. 
Brown, were equal in strength to eighteen of oak ashes. 
It is stated that ‘tthe contract for the supply of the 
fixed alkali alone for Mammoth Cave, for the year 1814, 
was $20,000.” That, if correct, gives us an idea of the 
extent to which saltpeter was manufactured here in the 
days when Gratz and Wilkins carried on the business 
exclusively for the Philadelphia market. 

Many curious facts might be added as to the anti- 
septic and sanitary value of the atmosphere in Mam- 
moth Cave, which is both chemically and optically 
pure, except as tainted by torches. None of the deep 
pits contain foul air. Indeed, the interior air is purer 
than that which is exterior, showing that its purity is 
not due to ventilation, but probably to the disengaging 
of free oxygen in the formation of the nitrate of lime, a 
theory advanced by Professor Silliman. 

In time of peace it is cheaper to import saltpeter from 
Chile, India and elsewhere than to make it at home. 
But when the Southern Confederacy was cut off by the 
bloekade of all its ports, it resorted to the caves of Vir- 
ginia, Tennessee and Alabama, particularly to the 
great Nicojack Cave, near Chattanooga, for the means 
of making gunpowder, the process being substantially 
like what has already been described. 

It is strange that these interesting materials of Ainer- 
ican history seein to have compietely escaped the at- 
tention of our best historians. Itis certainly of historic 
moment that, when the fate of the nation trembled in 
the balances, the mineral contents of our numerous 
caverns enabled a waning force to gather new strength, 
and to prolong war far beyond what would otherwise 
have been possible. We doubt if victory could have 
been won in the wer of the revolution, or in the war 
of 1812, without the aid of the saltpeter caves of Vir- 
ginia and Kentucky. 
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AN IMPROVED SMOKE CONSUMING FURNACE. 


The accompanying illustrations represent, in side and 
transverse views, both partly sectional, a furnace which 
is designed to entirely abate the smoke nuisance, com- 
pletely destroying all smoke and gases, while also being 
a great economizer of fuel. It is likewise especially 
adapted to consume the foul air and odors generated 
in the cremation of garbage in gas works, slaughter 
houses, limekilns, and all factories and places where 
objection a ble 
or dangerous 
gases are pro- 
duced. The 
improvement 
has_ been pa- 
tented by S. G. 
Smith, of No. 
108 Fulton 
Street, New 
York City. 
The opening at 
the side of the 
ashpit, as 
shown in the 
large view, is 
connected with 
a suitable air 
blast, to insure 
an abundant 
supply of air 
for the fuel 
burning on the grate, the products of combustion 
passing over the bridge wall and backward between 
pendent box-shaped water legs connected by trans- 
verse tubes, and also down around the mud drum, 
and upward to the rear of the boiler, and thence 
forward to the smokestack. The feed water is 
taken in from the front through a pipe formed in 
double curves in the top of the fire box, and is thence 
passed through the pendent water legs and their 
transverse pipes, and through the mud drum, thus pro- 
moting a rapid circulation and causing the water 
to be heated to a very high temperature before 
it is fed to the boilers, the water being also puri- 
fied and incrustation prevented, as the sediment 
settles in the mud drum. In addition to these features 
for promoting efficient combustion and the heating 
and circulation of the feed water, this furnace is pro- 
vided with a special condensing and gasifying cham- 
ber which surrounds the forward end of the boiler and 
into which foul air, smoke, gases, ete., to be consumed 
may be passed by means of a pressure blower, whether 
they be drawn from the stack or from any other 
source. The foul air and gases, etc., are passed into 
one leg of this chamber, as shown in the small view, a 
jet of steam commingling with the air and gases in 
their course around the boiler to the point of discharge 
from the apertures over the grate bars, in the bridge 
wall and in one of the side walls of the furnace. By 
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this means complete control may be had of all the 
products of combustion which might otherwise be 
wasted at the stack, and all foul odors from any source 


AN EFFICIENT CHIMNEY COWL. 

The illustration represents a simple and inexpensive 
chimney cowl, designed to readily accommodate itself 
to the wind, no matter in what direction it may be 
blowing. The device has been patented by August 
Hirschel, and is being introduced by W. H. Boat- 
wright, P. O. Box 2296, New York City. Fig. 1 shows 
its application, Fig. 2 being a sectional view. The 
smokepipe has at its upper end an outwardly and 


Discovery of Telescopic Daylight Meteors. 

Prof. William R. Brooks, director of the Smith Ob- 
servatory, at Geneva, N. Y., made an fexceedingly in- 
teresting observation on Thursday afternoon, April 29. 

While making daylight observations of the planet 
Mercury, then at its greatest elongation eastward from 
the sun, he discovered a flight of telescopic meteors 
passing through the field of the large telescope. This 
was between three and four o’cloeck, and the sun was 
shining brilliantly. 

The flight lasted about half an hour, in which time 
over one hundred were seen. 

The meteors were as bright as Veya, or other bril- 
liant stars, when seen through a large telescope, in the 
daytime. The direction of their flight was toward the 
sun. 


oe 


Seience Notes. 

In connection with the general meeting of the 
Verein Deutscher Strassen- und Kleinbahnverwaltun- 
gen, which will be held in Hamburg August 6 and 7 
next, a street railway exhibition is intended lasting 
from August 5 to 9. 

At a recent meeting of a German engineering society, 
according to the Electrical World, the topic of the 
evening was: ‘*Elektroautomatischensicherheitspatent- 
eisenbahnaborthuerenverschluss.” It must have been 
an interesting subject. 

The famous Victor Emmanuel gallery at Milan is 
lighted in the evenings with rows of many hundred 
gas jets placed near the top, and the method of ignit- 
ing these was an important question, says the Pro- 
gressive Age. It was finally solved by using a miniature 
electric locomotive running on a track passing close to 
the burners. This locomotive carries an alcohol torch, 
and is made to run rapidly over the whole circuit after 
the gas has been turned on. 

It is announced from the University of Geneva that 
Prof. Dussaud has invented an apparatus to enable 
the deaf to hear. The microphonograph magnifies the 
human voice in the saine way that a lens magnifies. It 
is simply a telephone connected electrically with a 
phonograph, but a far more sensitive phonograph than 
Edison’s ordinary model. <A battery of one cell to sixty 
according to the degree of deafness, is used. Of course, 
the apparatus is useless in the case of absolute deafness, 
but such an infirmity is far rarer than is suspected. 
The London correspondent of the New York Sun, who 
describes this invention, says that 95 per cent of so- 
called stone deaf persons can be made to hear and 
understand by Dussaud’s invention. Prof. Dussaud is 
preparing for the 1900 exhibition an apparatus which 
will enable 10,000 people who may all be deaf, in the 
comunon acceptance of the term, to follow a lecture. 

When mine host in the ideal country inn, which ai: of 
us seek but none of us find, brings up a bottle of 
crusted wine covered with cobwebs and dust, this out- 
ward and visible sign is taken as convincing evidence 
of age. We grieve to have to record that the trust may 
now be misplaced. A bulletin (No. 7) of the Division 
of Entomology of the United States Department of 
Agriculture says that in France and Pennsylvania an 
industry has recently sprung up which 
consists of the farming of spiders for 
the purpose of stocking wine cellars, 
and thus securing almost immediate 
coating of cobwebs to new wine bottles, 
giving them the appearance of great 
age. This industry is carried on ina 
little French village in the Department 
of Loire, and near Philadelphia, where 
Epeira vulgaris and Nephila plumipes 
are raised in large quantities and sold 
to wine merchants at the rate of ten 
dollars per hundred. This application 
of entomology to industry is one which 
will not be highly commended. 

Professor Forbes, who had just re- 
turned from Wady Halfa, expresses a 
highly favorable opinion with regard 
to the utilization of the power of the 
cataracts for generating electricity, and 
considers the general circumstances 
of Egypt exceptionally well adapted 
for its use as motive power, says a 
ecablegram from the Cairo corres-|- 
pondent of the Times. Irrigation 
could be extended as well as cheapened 
by the saving in cattle, and especially 
in coal, which becomes enormously 
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downwardly extending flange, and within the pipe are 
two brackets forming bearings for the lower postion of 
aspindle which forms a pivot for and supports upon 
its upper end a conical cap. The pivot end of the 
spindle is received in a socket bearing on the inner 
side of the cap, the bearing being made of tough glass, 
porcelain, china, or other material of a character not 
likely to become quickly wérn. To permit the cap to 
rise slightly, or yield a trifle to the force of the wind, 
without rising enough to cause the spindle to leave 
its bearing, chains lead down from the inner face of 
the cap to a ring loosely mounted below a collar or 
flange on the spindle. By this arrangement the cap 
will be tipped to the side presented to the wind, as 
shown in Fig. 1, until its lower edge engages the coni- 
cal flange on the top of the smokepipe, and the 
wind will be deflected to either side and prevented 
from passing down the smokepipe, the cap remaining 
balanced on the spindle when there is no wind. 
0 
THE HALL BRASS PIPE WRENCH. 

A wrench especially adapted for use on brass or 
nickel plated pipes, and with which the pipes may be 
turned without bruising or scarring them in the least, 
is shown in the accompanying illustration, and is being 
placed on the market by the Walworth Manufacturing 
Company, 18 Oliver Street, Boston. Bushings for the 
different sized pipes, as shown in the small figures, 
are placed between clamping blocks, the inner one of 
which has limited movement within a yoke piece, 
through a screw threaded opening in one end of which 
extends the screw threaded end of a handle rod, by 
means of which the bushing may be clamped upon a 
pipe and any desired amount of friction applied by 
turning the handle. The clamping blocks are finished 
true and smooth, and with the tool is furnished a set of 
bushings for different sizes of pipe. The end block is 
held in place by a slot and pin in the yoke, but may be 
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easily slipped in and out. The friction of this wrench 


dear in Upper Egypt, owing to the| is said to be so perfect that it can be used upon the 
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may be destroyed at the same time that the efficiency 
of the furnace is increased and a very considerable 
saving effected in fuel. 
ee 

A VERY fine specimen of an egg of the great auk was 
recently sold by auction in London. Bidding began at 
100 guineas and reached 280 guineas, at which price 
the egg was secured by Mr. T. G. Middlebrook. 


expenses of transport from Alexandria. 
Professor Forbes considers that the 
cataract power would be available all 
the year round for working the rail- 
way, cotton ginning mills, sugar factories, irrigation 
machines, ete., also that it could be supplied over 
distances of several hundred miles at a cost much 
below that of coal. Professor Forbes has just left for 
England, but will return in September to make a com- 
plete survey and present the government with a project 
for utilizing the electricity to be generated at the Nile 
cataracts. 


most highly polished pipes without injuring them in 
the least, while it can also be applied to threadet 
brass nipples without injuring the threads. 
ae 

THE Pintsch system of gas lighting has now been in- 
troduced in the Sixth Avenue trains of the Manhattan 
Elevated Railroad, in New York; three hundred cars 
have been equipped with it. It is a complete success, 
and a vast. improvement over the old system of light- 
ing by oil lamps. It took-some years of newspaper 
agitation, supplemented by an act of the legislature, 
however, to compel the company to make the change. 
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A NINE HUNDRED DOLLAR BICYCLE BRIDGE. 
Wherever you find a body of wheelmen, there you 
may count upon united support for road reform. Pio- 
neer work is always difficult and expensive, and calls 
for a good deal of persistence to insure recognition. 


The Phonograph in Court. 

A case recently came up in a New York court where 
an owner, suing for damages from a railroad company 
for injury done his property by the noise of passing 
trains, sought to introduce the phonograph, and thus 


The bicycle craze has now penetrated every part of the| give to the court direct and practical evidence of the 


country. Thearmy of riders has invaded the South, 


A BICYCLE BRIDGE AT 


East and West, carrying the desire for better roads into 
every rural hamlet, so that it really seems as though 
the future of good roads was assured. It is very satis- 
factory to note that the good roads movement is not 
confined to the East, but is very largely in evidence in 
the far West. 

We present an engraving of a cycle bridge at Taco- 
ma, Washington. Weare indebted for the photograph 
as well as the following particulars to Mr. E. Irving 
Halstead, secretary-treasurer of the Washington] divi- 
sion of the L. A. W. Si we toa Sa: 

Many people from the East visit Tacoma every sum- 
mer. A good proportion of them are wheelmen, and 
they were surprised to learn in the early part of 1896 
that the Wheelmen’s Association had decided upon the 
bridging of the gulch in the southern part of the city 
which leads to the good roads beyond. The nature of 
the riding district makes the bridging of the gulch 
of more importance than the casual visitor may imag- 
ine. The opening of the elevated cycle path, which 
had been built the preceding year, was the means of 
lengthening the cycle path, so that the riders have 
now four miles of excellent cycle path from the bridge 
direct to prairie roads. Since the completion of the 
bridge, which is the largest cycle bridge in the world, 
the wheelmen cannot understand how they managed 
to get to the prairie roads by the inconvenient old route. 
Many of the citizens were opposed to the building of a 
cycle path. There was an argument as to how the bi- 
cycle license money should be expended, and it was 
finally’ decided to construct the bridge. Some few 
hundreds of the wheelmen objected to the license be 
ing enforced: but they soon saw the benefits derived 
from the levy, and to-day there is not one of the 2,500 
wheelinen who objects to the payment of the $1 per 
annum license. 

The length of the bridge at the roadway is 330 feet, 
the height 110 feet, the width at the top 12 feet, the 
width at the bottom 50 feet. The trestle is built of 
8 X 8 timbers thoroughly braced, the bents being 20 
inches apart. The total cost of the bridge and ap- 
proach was $984.50. 

The management of the local road improvements at 
Tacoma is admirably divided between the Wheelmen’s 
Association and the L. A. W. The former attend to 
all the improvements within the city limits and the 
L. A. W. officials take care of the outside work. The 
road committee is now at work with new propositions 
for the convenience and accommodation of the riders, 
and, as a result of their labors, there will be several 
small bridges built in Tacoma. Those constructed un- 
der the supervision of the L. A. W. will bear neatly 
painted signs. The wheelmen of the district desire to 
demonstrate their banding together for concerted ac- 
tion. The bridge is a fine example of what good re- 
sults a little money judiciously expended could pro- 
duce. It should be an incentive to those interested in 
good roads to prosecute the work. 

1 or 

THE Paris Fire Brigade authorities are said to be 
quietly carrying out some trials with a hose van pro- 
pelled by means of a petroleum motor, 


sound vibrations caused by the locomotives and cars, 


TACOMA, WASHINGTON. 


as they were propagated in the apartments of the 
plaintiff. The court did not finally rule upon the ad- 
missibility or non-adiissibility of such evidence, hold- 
ing the point open for further consideration as the case 


progressed. 
—_——___——_3+ @ + @_______—- 


GOOD WORK IN CHIMNEY MOVING. 

The accompanying illustration is made from a pho- 
tograph which represents the recent successful moving 
of a large chimney owned by the Manhanset Improve- 
ment Company, at Manhanset, Shelter Island, Suffolk 
County, N. Y. The chimney is 85 feet high and 7 feet 
square at base, with outer and inner walls 8 inches 
thick ; it weighs nearly 100 tons. It was moved about 
950 feet over very rough ground and quite a grade, both 
up and down. The picture shows clearly the construc- 
tion of the cradle trusses, ete. The cradle rested on 
two skids greased on the under side and sliding on 
greased blocks. The pur- 
chase used was a chain 
capstan, and one horse at 
180 fold, and the time occu- 
pied in loading and moving 
was only nine days, with 
the labor of only four men 
besides the contractors, W. 
H. & C. P. Topping, of 
Bridgehampton, N. Y. The 
chimney was placed on its 
new foundation without a 
particle of harm. This is 
the second chimney of the 
above description’ moved 
by the same contractors. 
The first one was 52 feet 
high, at Bridgehampton, 
and in both cases the work 
was completed without ac- 
eident. 

———-9+-¢-+@_. 

Two New York 
Elephants. 

Among some animals re- 
cently received at the Cen- 
tral Park, New York, was a 
big elephant named Jewel. 
As the elephant was being 
taken through the streets 
to the Park, accompanied 
by a crowd of people at a 
respectful distanee. and 
with her legs so chained 
that she could take only 
short steps, she stopped 
and attempted to turn 
back, dragging her keeper 
a little distance, until he 
stopped her retreat by 
tying her to an electric 
light pole. Thus leaving 
her in charge of an attend- 
ant, the keeper hastened 
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MOVING A CHIMNEY 


to and obtained from Superintendent Smith, of the 
Park menagerie, the services of the big elephant 
Duchess, who was led to the place where Jewel 
was fastened. The two elephants trumpeted as 
they came in sight of each other, and then became 
friendly, Jewel consenting, in a few minutes, to ac- 
company Duchess to the menagerie, where the ele- 
'phants were both led without further trouble. The 
| tractability of Duchess has heretofore been of service 
-on many occasions, where her great strength has been 
‘found advantageous in moving many articles. 1t 
was only a few days ago that she was brought out to 
move a heavy truck that had become stalled by the 
wheels sinking in a bad place in the road, a maiter 
which presented no difficulty when Duchess, led by her 
keeper, placed her great head against the rear of the 
truck. 
0 
Utilization of Burned Out Electric Lamps. 

It has, so far, says Industries and Iron, London, 
proved a fruitless task to attempt the renewal of burnt 
out incandescent electric lau:ps. Yet there appears to 

| be some economic fallacy involved in the destruction 
of what is, except in one small, if important, particular, 
a perfect piece of apparatus. It is stated that an 
American firm have now succeeded in making a com- 
mercial success of a process for renewing burnt out 
lamps, which renders possible the use of the old bulbs 
at a very slight expense. By the new method the col- 
lar or base end of the lainp is not disturbed, the old 
filament being removed, and the new one placed 
through a simall hole in the lamp bulb made by remov- 
ling the tip. The small hole is subsequently closed 
exactly in the same manner as in the case of the new 
lamp, leaving nothing to indicate in the finished re- 
paired lamp that it liad ever been opened. It is stated 
that some 400,000 lamps have been repaired by this 
method, the filament being inserted through the small 
hole referred to by a skillful twist of the hand, and 
secured in position by a special carbon paste. The 
black deposit on the inside of the bulb is removed by 
fitting the lamp to a holder, and revolving it in a gas 
furnace ; while, inmnediately following this operation, 
a small glass tube is fused to the opening made in the 
bulb, through which the lamp is exhausted. When 
this has heen done, and the last trace of air and gas 
absorbed, a blowpipe flame is directed upon the throat 
of the tube, which is melted into a point exactly in 
every respect a counterpart of the original lamp. 

—_—__ o-oo ——___—————_ 

The Evolution of the American Locomotive. 

Attention is called to the fact that a very important 
series of papers on ‘The Evolution of the American 
Locomotive,” by Mr. Herbert T. Walker, is now com- 
pleted in the SCIENTIFIC AMERICAN SUPPLEMENDT, the 
numbers being 1112, 1113, 1114. The excellence and 
historical accuracy of the drawings render the series of 
unique interest. 


AT MANHANSET 
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THE NEW YORK AND LONG ISLAND BRIDGE, NEW 
YORK CITY. 

We present in this issue an illustration of the great 
steel cantilever bridge by which the Long Island Rail- 
road Company expects in due course to run its trains into 
New York City, and thereby add to the transit facili- 
ties of Greater New York. As our readers are’ doubt- 
less aware, the New York Central and Hudson River 
Railroad is the only one of the trunk lines that possesses 
a terminus on Manhattan Island, and is able to land 
its passengers in the heart of New York without the 
inconvenience of a ferry trip across either the Hudson 
or the East River. Except the New York and New 
Haven Railroad, which has running privileges over 
the tracks of the New York Central, all the other com- 
panies are compelled to place their termini on the 
shores of New Jersey or J.ong Island, and subject their 
patrons to the delays and greater or less discomforts of 
ferry travel before they reach the metropolis itself. 
It was only a question of time before the problem of 
reaching Manhattan Island either by bridge or tunnel 
should be agitated, and at the present time there are 
three schemes on the New Jersey and three on the 
Long Island side for making a through rail connection. 
Two mammoth suspension bridges have been designed 
to cross the Hudson River, one at Fifty-ninth Street 
and the other at Twenty-third Street, and about a mile 
and a half below Twenty-third Street is the well known 
Hudson River tunnel, which has been constructed for 
three-quarters of the distance beneath the bed of the 
river. It is also proposed to make rail connection by a 
tunnel from the lower end of the city to Brooklyn, and 
by two bridges, the East River Bridge from Delancey 
Street, New York, to a terminus near Broadway, 
Brooklyn, and the New York and Long Island Bridge, 
which forms thé subject of our front page illustration. 
Although all of the above mentioned schemes are pri- 
marily intended to give an all-rail connection with New 
York City, the bridges will in every case make ample 
provision for vehicular and pedestrian traffic, and will 
thus form important thoroughfares to link together 
the street systems of Greater New York. 

The bridge now under consideration will carry the 
tracks of the Long Island Railroad Company into New 
York City, which it will enter between NSixty-fourth 
and Sixty-fifth Streets. A great terminal station will 
be built on Manhattan Island which will cover the en- 
tire block bounded by Second and Third Avenues and 
the streets above mentioned. The station will be 610 
feet long by 200 feet wide, and the platforms will 
be 54 feet above the street level. The basement will 
be occupied by the machinery for elevators, etc., and 
by a large cold storage plant, the space devoted to cold 
storage alone comprising 480,000 cubic feet. On the 
ground floor there will be stores, a large restaurant, and 
a central hall 50 by 70 feet, facing which will be six large 
elevators, each having a floor space of 150 square feet. 
Behind the elevators will be two express rooms. A 
covered carriageway will lead from Sixty-fourth to 
Sixty-fifth Street. The space from the carriageway to 
Second Avenue will be given up to a market. The 
second floor will be at the same level as the platforms 
of the elevated roads on Second and Third Avenues. 
It will contain a large entrance hall 50 feet by 150 feet, 
several large restaurants, and a number of spacious 
galleries from which it will be possible to look down 
upon the market below. Above the entrance hall on 
the second floor will be a waiting room, 80 feet by 175 
feet, and the various ticket and telegraph offices and 
bureaus of a large terminal station. Outside the wait- 
ing room will be a broad platform extending to the 
track buffers. There will be twelve tracks in the 
station, and the whole will be covered by a lofty 
roof, carried on arched steel trusses, in which liberal 
provision will be made for lighting and ventilation. 

Outside the station the twelve tracks will converge 
to a massive four track steel viaduct, which will be of 
standard construction, and will be built parallel with 
the streets and through the middle of the blocks until 
the portal of the great western cantilever is reached. 
The viaduct approach on the Long Island side will be 
_ about a mile in length, the street grade being reached 

‘probably at Hulse Street and Middleburg Avenue. 

The problem of crossing the East River at this point 
is greatly simplified by the existence of Blackwell’s 
Island in the middle of the river. By locating two 
piers on each side of the island, and placing the can- 
tilever piers close to the bulkhead lines of New York 
and Long Island, it has been possible to reduce the 
length of the channel spans to 846 feet, the intermedi 
ate span across the island being 613 feet in length. 
The bridge is built on the cantilever principle, and in 
its outline it will remind our readers of the high level 
bridge across the Hudson River at Poughkeepsie. The 
likeness is nerely one of general outline, for in respect 
of weight and size the present structure will easily out- 
rank every bridge of the kind in America, and, with 
one exception, in the world. The Forth Bridge, in 
Scotland, is the largest cantilever structure in exist- 
ence, its two channel spans being 1,710 feet in length, 
and it is likely to remain forever the longest, for the 
reason that when the distance to be bridged exceeds 
1,200 feet it is found that sufficient rigidity can be ob- 


tained in a stiffened suspension bridge—a type that 
costs considerably less than the cantilever, especially 
in bridges of exceptional length of span. 

The bridge is made up of two cantilevers, each 500 
feet long, one on the New York and the other on the 
Long Island side, a deep parallel truss across the 
island with overhanging cantilever arms at each end, 
and two intermediate spans, each 350 feet long, sus- 
pended above each channel. Perhaps the most strik- 
ing, and certainly the most handsome, feature will be 
the six massive piers which carry the structure. Four 
of these will practically carry the whole of the weight, 
the end piers being used as anchorages for the inshore 
arms of the end cantilevers. The four channel piers 
measure 45 feet by 85 feet at the base, and will be 
carried up to 135 feet above high water, the require- 
ments of the War Department calling for a clear head- 
way of 135 feet below the bridge at high water. The 
foundations are carried down to solid rock, which has 
been found at from 20 to 5U feet below mean tide. As 
will be seen from the illustration, they are of very mas- 
sive appearance, the four channel piers containing 
810,000 cubic feet of Connecticut granite, and the two 
anchor piers 216,000 cubic feet of the same material. 
It was originally intended to carry the piers up solid 
from foundation to capstone, but subsequently the 
design was changed by piercing the center with an 
arched opening—a modification which will add greatly 
to the architectural appearance of tiie whole struc 
ture. 

The trusses will be of the well known pin connected 
Pratt type with divided panels. They will be placed 
56 feet apart and the space between them will be 
occupied by four lines of track, those which are laid 
next the trusses being used for local trains and the 
other for express service. The floor system will be of 
the standard type, consisting of deep plate steel floor- 
beams, riveted at their ends to the posts and vertical 
ties, with plate stringers, riveted to and between the 
floorbeams and extending the full length of the bridge 
beneath the rails. 

On the outside of each truss is a wagon way and a 
six foot sidewalk, the sidewalk rails forming the ex- 
treme outside line of the bridge. This will be carried 
upon cantilevers or brackets, which are in reality 
extensions of the floorbeams. From the ends of the 
bridge the wagon ways will descend on a regular grade 
to the street level, and here they will be carried by the 
posts of the viaduct to which the brackets are riveted, 
as shown in our illustration. 

The total width of the bridge outside the footwalks 
will be 98 feet. The greatest depth of the trusses 
will be 100 feet, measured from center to center of pins, 
and the total height of the top chords above high 
water will be 235 feet. The total length of the whole 
structure between terminals will be two miles. Thirty- 
six thousand tons of steel will be used in the super- 
structure, and the estimated cost of this great work, 
including the terminals, is $8,000,000. 

It can well be imayined that the various members 
of a bridge of this size will be of exceptional size, and 
perhaps the best idea of this is conveyed by the dimen- 
sions of the steel pins which transmit the weight of one 
cantilever to the piers. Each of these is 20 inches in 
diameter, 9 feet 6 inches long, and weighs four tons. 
The many eyebars and compression members that are 
packed snugly against each other at this point repre- 
sent, therefore, a solid mass of steel nearly ten feet in 
thickness. 

In erecting the bridge, temporary falsework will be 
built between the two island piers and between the 
anchorage and river piers. Upon this the island span 
and the two shore arms of the cantilevers wili be erect- 
ed in the usual way. Theends of the shore arms will be 
bolted down to the anchor piers. The temporary false- 
work can then be removed, leaving the trusswork 
self-sustaining. The river or channel arms of the 
cantilevers ¢an now be built out over the river, the 
weight of the overhanging parts being counterbalanced 
by the inshore portion. The center truss is built in 
the same way, the junction being finally made at the 
iniddle of the span. | 

It should be mentioned in conclusion that the 
bridge will embody in its construction the best 
features of the pin connected and riveted systems of 
bridge construction. The whole of the massive wind 
and sway bracing will consist of built up plates and 
angles with riveted connections to the trusses. 

Our thanks are due to Mr. A. C. Bedford, treasurer 
of the Long Island Railroad, for courtesies extended 
during the preparation of the present article. 

29 +e 
A Copyright Decision. 

Amberg File and Index Company v. Shea, Smith & 
Company, 79 O. G., page 514. An index for the storage 
of letters is not proper subject matter for copyright. 
It is not a book within the meaning of the word in the 
Constitution, since by itself, that is, without the letters 
for which it is used, it forms no medium of informa- 
tion or intelligence. Nor is the inventor of such an 
index an author as that word is used in the Constitu- 
tion. A monopoly for the index might perhaps have 
been secured under the patent laws. 

ed 
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Recent Patent and Trade Mark Decisions, 
Imperial Chemical Manufacturing Company v. Stein 
(U. S.C. C. A, 2d Cir.), 77 Fed., 612. 

Neglect to Sue for Infringement.—The patent in this 
case Was for a process of dyeing hair and the chemical 
preparations constituting the dye bath. The defend- 
ant sold the patented hair dye for about fifteen years 
in New York City, during which period of time it seems 
that the owner of the patent lived in that city but did 
not protest against the infringer of the patent. The 
failure, however, to make such protest when there is 
no evidence that she knew of the infringement, except- 
ing that she happened to live in the same city, should 
not defeat a recovery for the infringement. 


Newton v. Buck (U.S. C. C. A., 2d Cir.), 77 Fed., 614. 

Sale of Patent by a Receiver in Proceedings Supple- 
mentary to Execution.—Buck transferred, in writing, 
to a firm certain patents, but, accidentally, one patent 
included in the agreement was omitted in the writing. 
Afterward all rights under theagreement were assigned 
by the firm to Newton. Then a receiver of the pro- 
perty of Newton was appointed by the State Court in 
proceedings supplementary to execution. By order of 
the court the receiver sold Newton’s interest in the 
omitted patent and the purchaser transferred the same 
back to Buck. The equitable title that Newton held 
in the omitted patent by the receiver’s sale passed to 
Buck and a subsequent assignment thereof by Newton 
passed no interest. 


Muller v. Lodge & Davis Machine Tool Company 
(U. 8. C. C. A., 6th Cir.), 77 Fed., 621. 

Increase of Efficiency Ground for Patentability.—If 
an inventor has greatly increased the effectiveness of a 
mechanism, his patent. will be sustained although his 
elements are old and no origiual results are accom- 
plished. The patent in controversy was on a tool 
holder for lathes. The patentee had arranged old ele- 
meuts in such a way that by a conjoint use of two nuts 
he much improved the effectiveness and accuracy of old 
devices serving the sane object. The patentee is not 
only entitled to the conjoint use of the two nuts in 
combination with the rest of the device claimed, but 
also to the benefit of every suggested conjoint use of 
these nuts which adds to the effectiveness of his me- 
chanisin, although not claimed as within the purpose 
of the invention. 

Limitation of Claims.—If the invention patented is 
not a pioneer or primary invention, and reference 
letters be used in the claims, they will be limited 
specifically to the combination of all the elements 
specified; but if the invention be broad and meritorious, 
working a decided advance in the art, it will require 
something more than the use of reference letters in the 
claims to limit them to the exact form of device de- 
scribed. 

Tool Holders for Lathes.—The Muller patent, No. 
272,304, must be limited, as to claims 2 and 4, to the 
precise structure claimed by reference letters and the 
patentee is not entitled to a liberal application of the 
doctrine of mechanical equivalents. 


Steel Clad Bath Company v. Mayor, Lane & Company 
(U. 8. C. C., N. Y.), 77 Fed., 736. 

What Amounts to Invention.—The fact that one is 
the first to produce an article having features long 
desired, that he has succeeded where many others 
failed, entitles hin to a patent; and this fact, even if 
there are doubts as to novelty, should resolve the 
question in his favor. On this ground a claim for a 
bath tub composed of a smooth sheet metal casing 
having a lining of copper, aluminum, ete., pressed into 
close contact therewith, is valid and is infringed by a 
tub in which an asbestos sheet of very slight thickness 
is placed between the casing and lining. 

Bath Tubs.—The Booth patent, No. 458,995, has 
been held valid. 

Repairing a Patented Machine.—The fact that a de- 
vice is patented does not prevent the owner from put- 
ting it in order when it gets out of repair, but when it 
is accidentally destroyed or is practically worn out, the 
owner cannot make a new machine under the guise of 
repairing it. 


Goodenough v. Cary (U. 8. C. C., N. Y.), 77 Fed., 
827. 

Lacing Studs.—The Mathison patent, No. 525,152, 
for an improvement in lacing studs whereby non- 
metallic, plastic metals, such as hard rubber or cellu- 
loid, may be fastened to the heads thereof by attach- 
ment to a crimped or corrugated flange, has been held 
void as lacking invention because it was like the old 
studs in every way except that the celluloid is held in 
place by minute depressions and elevations called 
crimps, instead of by minute depressions or elevations 
called lips. 


Berry v. Wynkoop-Hallenbeck-Crawford Company (U. 
8. 0. C., N. Y.), 77 Fed., 833. 

Money Checks.—The Berry patent, No. 268,988, for 
an invention consisting in providing checks or other 
papers representing money values with marginal tables 
of figures to be torn off so as to prevent raising or 
altering the amount, is void for want of invention over 


‘the prior art, especially the Stanfield 1878 patent, 
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The Sun and His Relations to the Earth as Parcnat, 
Ruler and Energizer.* 

The sun is the most glorious of all objects. Sweden- 
borg made the sun, in his system, the correspondent of 
the Deity ; the agent by which power and life were 
given-to the inhabitants of surrounding worlds. Of 
all the energy that keeps things moving on earth, 99 
per cent comes from the solar heat. The meteors help 
and the moon gives us tides; but 99 per cent of all the 
force that moves our mills, actuates our own hands 
and voices, comes from the solar rays. If the winds 
blow, it is because of some disturbance in the air. 
What is the cause? At some point or other the air is 
unequally heated; masses of air rise; other portions 
rush in to take their place and you have winds estab- 
lished. If Niagara does not run out; if Lake Superior 
does not find its way permanently to the ocean; if the 
Delaware does not stop running; it is because some- 
where or other there are pumps ‘running that lift the 
water back to the source, and those pumps are in the 
sun’s rays. The constructor of the first steam engine 
says it is ‘‘ nothing but bottled sunshine.” What built 
the carbon in the stick of wood from which we derive 
heat? Simply the solarrays putting the elemeats of 
wood together in a certain way, and when you burn 
the stick you are allowing the hydrogen to resume its 
old combination with the oxygen from which it has 
been separated before. The power that actuates re- 
sults is solar power, because derived from the food 
built up by solar rays. If you use a galvanic battery, 
a zine and carbon battery with acids in it, how was the 
acid got out of its combinations and put in such shape 
you could use it? If you trace back the chemical pro- 
cesses by which we get these things used in a battery, 
they were put in shape by the solar rays. If you leave 
out the heat coming from the stars (as much in a year 
as the sun gives in a second), and the heat from the 
meteors (about as much as that), and all the tidal 
power, all the rest is sun power. 

I am speaking within a quarter of a per cent when 
I say the sun is about 93,000,000 miles away—12,000 
times the diameter of the earth; so that the quickest 
railroad train, on a schedule of 60 miles an hour, would 
be 175 years on the journey. New York is a little bet- 
ter off than Pennsylvania for cheap railway fares, so 
that at two centsa mile it would be a little over one 
and three-quarter millions of dollars. 

The unit employed in measuring star distances is 
63,000 times the distance from us to the sun. Stellar 
distances are vastly greater, and our sun is no greater 
than any other sun. Our sun has a diameter of 860,000 
miles, or zy}; part of its distance from us. The quan- 
tity of matter in it is 330,000 times that of the earth; 
the force of gravity upon it is twenty-seven times 
what it is here, so that a small man like myself would 
weigh about a ton, supposing there were life there. 
The average density of the sun is only a quarter part 
that of the earth. It averages a little more than the 
density of water. In all probability we don’t see the 
sun itself at all; what we see isa great shell of cloud 
that overlies and coversit and sends out light and heat 
in somewhat the same way that the mantle of a Wels- 
bach burner radiates light and heat from the gases 
within. The explanation of this low density is the 
intense heat of the sun. The temperature we don’t 
know. The investigations of the past ten years show 
it to be between 10,000 and 20,000 degrees Fahrenheit, 
and probably not very far from 14,000 degrees. The 
effective temperature is no more than a thousand de 
grees one way or the other. The furnacein which our 
French friends mnake diamonds is possibly six or seven 
thousand degrees; but this double temperature indi- 
cates a vastly increased radiating power. 

What is the temperature of the earth? Do you 
mean the temperature of the North Pole, at the equa- 
tor, at the top of mountains? There isn’t ‘‘a” tem- 
perature of the sun. On the whole, it acts as if it were 
a body covered with lampblack heated to a certain tem- 
perature, and we call that the *‘ effective temperature. ’ 
At avery small depth within the solar surface the tem- 
perature rises, rises, rises—just as it does as you descend 
in the earth. Then how is it that its temperature is 
maintained? The probability is that the temperature 
is maintained by the continuance of a process going on 
age after age—the process by which the worlds were 
made—the system that surrounds the sun. We are 
quite sure that it is not produced by any action of 
eombustion in the first place. If so, I cannot stop to 
explain how the calculation can be made, but long ago 
the sun would have burned out. It could not last but 
about six thousand years in all. Neither can it be 
simply a warm body cooling and bringing the heat 
from inside to the outside and throwing it off by 
simply cooling as a ball of iron; it would not last long 
that way. Some have suggested that it was produced 
by the rotation of the sun, that the sun’s heat is main- 
tained by a sort of an electric arrangement like a Holtz 
machine ; but it is very easy to calculate that no heat 
is produced in that way, that there is a hang back to 
the sun, just as power is required to drive a dynamo 


* Condensed for the ScrENTIFIC AMERICAN from a lecture at the Drexel 
Institute, Philadelphia, by Prof. Charles A. Young, profeseor of astronomy 
at Princeton University. 
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machine; and the sun’s rotation would have been 
stopped, on that basis, in five hundred years. Then 
there is the older idea that the heat is produced by 
meteors falling on the surface. When ‘Tyndall wrote 
his book upon the *t Mode of Motion” the theory was 
maintained in that way. The idea was that the 
mneteoric matter falling upon the sun might account 
for the radiation of the heat. A massaslargeas the earth 
falling upon the sun with the velocity that the earth 
would acquire in dropping that distance would supply 
the sun fora hundred years. But Venus and Mercury 
say no! If there were any such quantity of meteoric 
matter near the sun, their orbital motions would be dif- 
ferent. ‘he earth would get as much heat from the 
meteors as it did from the sun. Helmholtz suggested 
about 1853 that the.sun’s heat is maintained by its 
slow shrinkage. Supposing I hold a book in my 
hand and drop it on the flour, what happens? Gravity 
acts upon it, with a little noise; but the main thing 
is, the book is warmed and the floor is warmed. Motion 
has been produced and has Leen stopped, and a cer- 
tain amount of heat unquestionably produced. If we 
put a hole through a weight and put it on a pest, and let 
it slide down, it would produce heat alsé.” {Suppose 
every portion of the sun’s surface drops 150 feat toward 
the sun’s center, diminishing its diameter about 300 feet; 
in that case, on any reasonable hypothesis of the con- 
stitution of the sun, that would account for all the 
heat the sun sends forth. If the sun continued shrink- 
ing faster than that, it is growing warmer; if it is 
shrinking more slowly, it ought to be cooling off a 
little. The sun is giving out 30 calories of heat for 
every square meter of its surface, which would heat. 
30 kilograummes of water one degree every minute— 
equivalent to about 244 horse power energy. If, by 
some means or other, we could case the sun in with ice 
60 feet thick and then let the heat start, it would be 
just one minute melting off. A yearly shrinkage of 300 
feet in diameter of the sun would have to go on for 7,000 
years before detection by the best telescopes that we 
or our posterity are likely to possess ; and it could go 
on from seven to fifteen million vears without disturb- 
ing anything; but the end will come; though just 
here we meet with a difficulty with reference to the past 
history of the system. The geologists want more time 
for the making of the solar system by the processes 
that seem to be indicated by the nebular hypothesis. 

If the sun is throwing off heat alike in all direetions, 
I do not think it can possibly be more than 150,000,000 
years old. Can it be that energy is expended only in 
radiating from the sun to another material body ? ‘The 
whole solar system does not receive more than two- 
thousand-millionth of the heat that the sun radiates. 
It goes off into space. Our hundred mnillions of possible 
life for the solar system might easily become a million 
mnillions if it only loses heat when it gives it to some- 
thing else. 

Several diagrams were thrown upon the screen illus- 
trating the nebular hypothesis of development of the 
solar system. By means of the actinometer the heat of 
the sun’s rays is measured, though we do not know 
how much to allow for absorption by the atmosphere. 
The Wilson & Gray (1894-95) radiomicrometer is the 
most delicate apparatus yet devised for sun heat 
measurements. At the Columbian World's Fair of 
1898 was shown a great reflector made of boiler iron 
lined with mirror glass, projecting light and heat that 
ran a two horse power engine as long as the sun would 
shine. The invention was Ericsson's, who had a great 
idea of the value of the sun’s rays in Egypt and other 
such countries where the sun’s rays could be depended 
upon constantly. Our best steam engines do not give 
one-sixth the power originally shot off from the sun, 
stored in the coal, and finally brought under the guid- 
ance and control of man as issuing from the steam 
engine. The general surface of the sun is at least 
5,000 times as bright as the lime light and not more 
than four or five times as bright as the electric light 
you are using tonight. The lime light is an intense 
jet black when held against the solar surface. 

Sun spots are a very interesting phenomenon. One 
of the largest spots observed was over 100,000 miles in 
diameter. Sometimes spots do not last more than a 
day or two, and.the Methuselah of the race lived 
eighteen months only. They very rarely last over a 
year. ‘They do not lie below the sun’s surface, on 
which they are a sort of a boil. Meteorologists have 
been discussing a theory of cold waves—spots formed 
by congealing taking place at certain portions of the 
solar surface; from certain portions of the material 
they rise and are congealed in rising. Usually the sun 
spots are cooler than the surrounding sun. The center 
of the sun spots gives usually not more than a quarter 
as much heat as the surface surrounding it; but when 
you get near the edge of the sun, they actually are 
hotter than the surrounding photosphere. The spot 
of 1893 appeared in connection with the great electric 
storm, when the telegraph lines worked without bat- 
teries for a whole day ; and this great spot, just about 
the size of the earth, broke out just about the time of 
the occurrence of this electrical storm, one of the co- 
incidences between a great solar disturbance and a 
great magnetic disturbance on the earth’s surface. 
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We do not know the cause of the spots. Now they 
are rare and again abundant. The average interval is 
about eleven years. They were exceedingly numerous 
in 1872, almost disappeared in 1880, but in 1884 there 
was another maximum. There is no regularity about 
it. Nobody knows what makes the slight approach to 
periodicity of their occurrence. Do these variations in 
the sun spots affect the earth? Some consider them 
causes of storms, some, of disease (cholera for instance), 
some, commercial crises; all sorts of happenings are 
laid to the account of sun spots; but, as far as I can 
make out the evidences, the line of magnetic storms 
corresponds with the sun spots. If you watch the 
inagnetic needle, you find it keeps swinging back and 
forth and at times will dance about for days at a time. 
And we call that a magnetic storm ; for some reason or 
other the magnetic conditions of the earth are dis- 
turbed and the magnet vibrates. Some observers 
watch this change constantly, and records are kept. 

In years of numerous sun spots, inagnetic storms and 
the aurora borealis appear frequently, but the connec- 
tion we cannot account for. We do not know if they 
be cause and effect. They go together. It is entirely 
possible that the disturbances are altogether from out- 
side and affect the sun and the earth together. Each 
new accession of sun spot activity breaks out on one 
side of the sun’s equator or the other. ‘They move in 
well-defined zones. 

When we look at the solar spectruin, we get a great 
multitude of diagrams. Fraunhofer discovered this in 
1816, the Fraunhofer’s lines being dark streaks across 
the spectrum. Prof. Young described the significance 
of these lines. The burning of gases produces beauti- 
fully brilliant spectra ; but where you have a solid or a 
liquid you have a spectruin that is continuous—no 
mnarkings. The explanation of these dark lines iu the 
solar spectrum is that these photosphere clouds have 
an atmosphere of gases over thein, and when the light 
from that photosphere passes through that atimo- 
sphere, then those lines turn dark. In the eclipse of 
the sun shown upon the diagram at the moment when 
the moon had covered up all the sun except this edge, 
the lines that had been dark before turned bright, and 
remained bright about a couple of seconds and then 
faded away. In getting the iron spectrum, the iron is 
not simply warm—not simply melted—but it is aetually 
boiling, and the iron vapor is just like the steam from 
the tea kettle, and in that condition it gives a bright 
light, and then you could compare the spectruin of 
the sun with that of the iron and see if there is any 
iron in the sun. Two slides were exhibited giving the 
close resemblance of the iron and sun spectra. Row- 
land’s concave grating spectroscope is the best extant. 
The spectrum of a sun spot shows that the darkening 
is due to the presence of cooler vapors in which vana- 
dium is abundant. A blowpipe blister in a spectrum 
of the sun was due to a sudden blast of hydrogen gas 
moving 160 miles a second. A prominence of 200 miles 
length rose up from the sun’s surface on one occasion. 

During an eclipse occurring in 1882, visible in Egypt, 
and of which photographs were taken, a comet was 
seen for just two minutes, to which was given the 
name Tewfik, being that of the then ruling Khedive 
of Egypt. 

a. an a a aoe 
The Bicycle Wood Rim Patent. 

In a recent decision in a case before the United States 
Circuit Court for the Northern District of New York, 
Justice Coxe sustained the Fairbanks and Berlo patent 
of May 9, 1893, on wood rims for bicycle wheels. ‘The 
great popularity which these rims have attained within 
a year or two renders this decision especially interest- 
ing. The patent is for arim composed of a series of 
sections or plies of wood of varying course or direction 
of grain, cemented together, the ends of each section 
breaking joints with the ends of adjacent sections. 
The court held that ‘‘the introduction into the art.of 
the marked and at the present day universally recog- 
nized improvement of the patent required an exercise 
of the inventive faculties. : Carriage wheels 
with the ordinary compression spokes and reinforced 
with iron tires had been made with lawinated fellies, 
but there is no pretense that the break joint and vary- 
ing grain features of the patent are found in any of 
these structures, which are not adapted for use ina 
wheel provided with suspension spokes and pneumatic 
tires, The patentees have done much to make 
the modern bicycle a perfect machine.” 


—_—_——_—_—_——__o+ > > ______ 


Dr. Wn. T. BULL, says The Independent, has lately 
given to the world an account of the entire restoration 
to health of a woman who had carried a plate for arti- 
ficial teeth in her esophagus for twenty-two months, 
her health meantime being at a low ebb, for the removal 
of which he successfully operated. In that connection 
he relates some most interesting experiments with the 
X rays. It seems that there are many things that may 
be swallowed—one surgeon enumerates twenty-five that 
have been—and more than half of them are substances 
that can be discerned by the aid of the X rays. Hence he 
considers that ‘ this addition to surgical resources can- 
not be overestimated.” 
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of the line was reached just as the sun was crimsoning 
in the west, and thuswas brought toa close one of the 
most stirring marine spectacles ever witnessed by the 
city of New York. 


THE WAR IN THE EAST 
The daily press has kept our readers well informed 
of the progress of the Greco-Turkish war. <A struggle 
which involves the condicting interests of su many na- 


tions is of such unusualinterest that we will attempt to| the European shore, this being their first foothold in 
give a brief analysis of the ‘‘ Eastern question” andthe! Europe. Constantinople fell into the hands of the 
fundamental causes of the present Greco-Turkish war. ,; Ottomans in 1453 and Greece in 1477. Threc years 
The birthplace of the Ottoman empire was Sugud, on | later they gained a footing in Italy, at Otranto, and in 
the Sakaria River, for here was born the illustrious!the next century Syria, Egypt and Arabia fell into 
Osinan, from whoin the whole tribe took its name. It| their hands. 
is from this we get the name “Ottoman.” Osmanen-| Under Suleiman the Magnificent, who lived from 
larged the holdings of his people in Asia Minor, and in 1520 to 1566, the Ottoman empire was at the height of 
1358 crossed the Dardanelles and seized Gallipoli, on‘ its power, and included not only the entire Balkan Pe. 


CONSTANTINOPLE—GALATA BRIDGE CONNECTING GALATA AND STAMBOUL 
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ninsula, but Hungary as well. Under his son, the em- 
pire began to decline. In the eighteenth century sev- 
eval attempts were made to partition Turkey, but they 
were not entirely successful, though parts of the terri- 
tory were pared off from time to time. 

Greece won her independence in 1828, and by the 
Treaty of Paris, Turkey was placed under the tutelage 
of the other powers, especially Great Britain and 
France. In 1866 Moldavia and Wallachia united to 
form Roumania, and became practically independent, 
as did Servia the next year. Egypt threw off the 
bonas and was then ruled by khedives. In 1874 an in- 
surrection occurred in Herzegovina, which set the 
whole Balkan Peninsula on fire. 

In 1875 outbreaks and massacres occurred in Bul- 
garia ; and Serviaand Montenegro declared war against 
Turkey. Russia declared war against Turkey, and 
aided by the Roumanians, the Russians defeated the 
mighty Turkish general Osman at Plevna. The treaty 
of San Stefano in 1878 was made, practically surrender- 
ing everything to Russia, but Great Britain interfered, 
and the Congress of Berlin was held to regulate the 
affairs of the Balkan Peninsula. The congress greatly 
altered the conditions. Roumania, Servia and Monte- 
negro were made absolutely independent, while Bosnia, 
Herzegovina and Novi Bazar were put under Austrian 
administration, part of Thessaly was ceded to Greece, 
and Bulgaria was made autonomous. Turkey in 
Europe was really restricted to a narrow strip from the 
Bosphorus to the Adriatic. Sultan Abdul Hamid II 
succeeded to the throne in 1876. He came to the throne 
at a critival time. Years of evil rule had engendered the 
corruption which always seems synonymous with the 
name of Turkey. His efforts for reform met with no 
encouragement from the Powers; then came the 
Russian war, with the loss of several important. pro- 
vinces ; each power seeking its own selfish gain with- 
out regard to the Turkish rights. The Powers are 
never weary of reminding the Sultan that his empire 
exists only on sufferance. The Sultan has been the 
victim of bad policy which has been fostered by one or 
the other of the interested Powers. Thus, for instance, 
all the Christian inhabitants of Turkey were to be put 
under Russian protection, but England was jealous of 
Russia’s power, joined with France, and compelled the 
treaty to be dropped. The result of this grabbing of 
the Powers was that England has practically possessed 
itself of Egypt and Cyprus. Roumania and Servia are 
independent kingdoms, Bulgaria is virtually inde- 
pendent, Austria has occupied Bosnia and Herzegovina, 
Greece and Montenegro have been aggrandized, but 
nothing but some “frontier trimmings” have fallen to 
the lot of Russia, so there is little wonder that Russia 
now insists upon taking a dominant part in the further 
disposition of the Turkish empire. 

The present attitude of the six great powers is as fol- 
lows : Russia means to recoup her losses in the Crimean 
war, if possible, by seizing Constantinople, the bulk of 
the empire, and the island of Crete. She wants Thrace 
with Constantinople, so as to control the straits and to 
make the Black Sea a Russian lake. She wants Alba- 
nia, so as to have a frontier on the Adriatic; she wants 
Crete as a naval station, in fact there seems to be very 
little that, this already great country does not want. 
Austria-Hungary has virtually absorbed Bosnia, Her- 
zegovina, Novi Bazar. Now she only wants a strip 
across Macedonia so as to make Salonica her own sea- 
port on the ASgean Sea. Great Britain appears to 
have renounced her old policy of opposing Russia and 
how seems willing that the latter should do about as 
she pleases. Having a good hold on” Egypt, which is 
one of the keys to India, and with Malta and Cyprus 
in the Mediterranean, she ought to ‘be’ content. Italy 
follows the lead of Great Britain, and appears to have 
no ax to grind except, possibly, to see Montenegro en- 
larged, as this country is the native land of the 
Princess Helene, wife of the Crown Prince of Italy. 
France follows the lead of Russia and keeps an eye 
upon Syria as the share of the ‘‘sick man’s” effects 
which she would like best. It is hard to say what the 
policy of Germany is. At present it appears her atti- 
tude is governed by spite against Greece, because the 
German Emperor’s sister changed her faith to that of 
the Greek church when she married the Greek Crown 
Prince, without asking the Emperor’s permission. 
This is, therefore, the so-called “concert of the 
Powers.” It is difficult to see how the interests of all 
can be adjusted without a general European war 
should the Ottoman empire go to pieces. At present 
each is engaged in blocking his neighbor, while to all 
appearance they are attempting to preserve the in- 
tegrity of the Ottoman empire. This cry of the 
preservation of the integrity of Turkey is entirely in- 
sincere. When it has suited the purpose of the-Powers, 
they have not scrupled to encroach on the sacred ter- 
ritory. In the Fortnightly Review for April, Sir George 
Baden Powell gives this instructive table of the area 
and ‘population of Turkey in Europe at different 
periods in the present century : 


Sag aaa Popniation. 
1 eee Pre rrr ere er ere 218, 9, 
1851 (after treaty of Pane).. coos 198, 17,400,000 
pt (after treaty of Berlin).............+8 120. 600, 
(to-day) ........... seee oes + 81,200 6,800,000 
Excludin mia and Herzegovina under 
rule....... eNeuecauenes weisen 000 4,700,000 


This comparison shows that Turkey has in Europe 
to-day only about one-fourth of the area and less than 
one-fourth of the population that she had at the be- 
ginning of the century. The rest has been appro- 
priated by the very Powers which are now declaiming 
about the necessity of maintaining the “ 
Turkey.” 

The reason why England is always so anxious when 
the Christian subjects of. Turkey are in rebellion is 
that she fears that Russia may destroy the power of 
the Sultan, capture Constantinople and then be in a 
position to fight for that splendid country—India— 
which Russia has so long cuveted. Russia in Central 
Asia is already too near India. Should the Russian 
ships once be allowed to go through the Dardanelles at 
will, she could build vast dockyards on the Black Sea, 
and in a short time become one of the great naval 
powers of the world. At present Russia's only other 
seaports are on the Baltic, which is closed to navigation 
the greater part of the year. From this it will be seen 
that the few miles of water has been the cause of end- 
less diplomacy, and even wars, and the possession of 
the strait might in a few years change the political 
divisions on our maps. 

As we have already stated, the Greeks won independ- 
ence in 1828, but the Gireece of 1828 was simply the 
nucleus of the nation to be. It is the growth of that 
nucleus that the Cretans and Greeks are fighting for. 
The liberation of another section of the three or four 
millions whoare still held in Turkish bondage is only 
another step toward the unification of Greece. Greece 
does not claim the privilege of settling the Eastern 
question by itself, but does emphatically claim the 
right to aid other Greeks to throw off the yoke of an 
intolerable despot. The government of the monarchy 
is, to a very large extent, a popular one, so that the 
Kaiser and Czar naturally do not regard it with favor. 
The (ireeks are justified in fighting for freedom when- 
ever the opportunity offers. Under Mohammedan rule 
no Christians can ever enjoy the degree of political 
rights that Mohammedans possess, and though the 
modern (ireeks have very little of the old Hellenic 
blood in their veins, still they will always be recognized 
as a patriotic and freedom-loving people. Things at 
last reached such a pass in Crete that Greece could not, 
with self-respect, stand by quietly any longer and see 
her brothers suffer. So troops were sent into Crete. 
Then came the now well-known blockade of Crete: 
this the majority of the Italian, French and English 
people cordially condemn. The mismanagement of 
the Powers since the blockading of Crete is even 
worse than before, so that Greece and Turkey really 
seem forced into the present war, though both have 
been informed that their success would mean no acces- 
sion of territory to the victorious nation. 

Turkey tried to throw the burden of the responsi- 
bility of the war on Greece, stating that, owing to 
the incursions by the Greeks on Turkish territory, 
their military commander was ordered to assume the 
offensive. This was on April 17, and since this time 
the Turks have been very successful in Thessaly ; but 
the outcome of the war is still in doubt. The Turks 
appear to have the advantage on land and the Grecian 
navy on the water. 

Turkey has many vulnerable points which might be 
attacked by the fleet of Greece, which, as we have al- 
ready stated, is superior to that of Turkey. The fleet. 
of the, Greeks consists of four battleships, two first- 
class cruisers and twenty-five torpedo boats. Among 
what might be considered the vulnerable points in the 
Turkish dominions are Salonica, the base of supplies 
for the Turkish armies in Macedonia, the island of 
Samos, which, like Crete, is now in astate of revolt, 
and the Dardinelles themselves. It is thought that 
the Greek fleet is hardly strong enough to force the 
Dardanelles, but should it be successful in doing this and 
in defeating the Turkish fleet, which does not amount 
to much, it would cause great havoc among the palaces, 
mosques and other buildings of Constantinople. Con- 
stantinople is said to stand upon two continents, since 
Scutari is in Asia Minor. Vessels reach Constantinople 
through the Dardanelles, the narrow strait forty miles 
long and from one to four miles wide. The Dardanelles 
unite the Mediterranean with The Sea of Marmora, 
which is connected at its other end with the Black Sea 
by another narrow strait ealled the Bosphorus, and it 
is on this strait that Constantinople is situated. 

The peculiar harbor, by reason of its form and full- 
ness, is known as the ‘‘Golden Horn.” Directly on the 
Bosphorus are palaces which are most imposing. We 
illustrate one of them, Dolmabaghchi, which is one of 
the most beautiful, butthe Sultan evidently considers 
that it is too easy of approach and has established him- 
self in the smaller but more secluded Yildiz palace, 
where he can be surrounded with his soldiers. We 
also give an illustration of one of the bridges which 
unite Galata to Stamboul, showing the animated scenes 
in this half-barbaric, half-civilized capital. 

ee 

ALUMINUM HELMETS have not proved entirely suc- 
cessful in the German army, the saving in weight 
being more than offset. by the metal’s storing heat even 
to blistering the foreheads of the wearers, 
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Andree’s Balloon Voyage to the North Pole. 
BY A. DANIELSON, UPSALA, SWEDEN. 

On the 20th of March last, before the Society for 
Anthropology and Geography, in Stockholm, Sweden, 
Mr. 8. A. Andree, the ,balloonist and explorer, gave a 
full account of the preparations for the coming polar 
expedition. 

The plan for the ascension is the same as last year’s ; 
some slight changes, however, are made in the equip- 
ment, based on experiences during the trip to Spitz- 
bergen last summer. 

The balloon has been increased in volume 300 cubic 
meters. This was effected by cutting the balloon in 
two and inserting between the two halves a girdle one 
meter high. It was found necessary to increase the 
volume, as the balloon silk weighed close upon 300 
kilogrammes more than calculated. Its weight is now 
1,820 kilogrammmes. The form is now somewhat ellip- 
tical. 

The balloon is in good condition. The strength and 
tightness of the silk is unaltered. Mr. Strindberg, 
who has undertaken these important investigations, 
has found the loss of gas through the balloon cloth to 
be almost nil. Last year the entire balloon was found 
to lose thruugh the cloth one or two cubic meters of 
gas during twenty-four hours. 

For the tightness of the seams the overlying lists 
play an important part. Without them the balloon 
would not be able to keep floating many days. During 
the winter the tightening lists have been improved and 
altered according to the new form of the balloon. The 
maker, Monsieur Lachambre, has invented a new var- 
nish especially for this balloon. By experiment it has 
been learned that moisture has no influence upon the 
tightness of the seams, and this fact has caused Mr. 
Andree to somewhat simplify the construction of the 
balloon house. The net is just as strong as ever. 

There is every reason to believe that the balloon house 
has well withstood the Arctic winter of Spitzbergen. 
Mr. Andree has inade himself sure that no whalers or 


seal hunters have passed the winter in the neighbor- 


hood. Consequently nobody has been tempted to use 
part of the house as fuel. In order to get an idea of 
the weather conditions in Virgo’s Haven during the 
winter, Mr. Andree has communicated, through Consul 
Aagaard, with one of the men who, with Mr. Pike, 
wintered there in 1888 to 1889. This man stated that 
the hardest storms generally blew from the south and 
southwest, which perfectly agrees with Mr. Andree’s 
theories. But from southerly winds the balloon house 
is sheltered by cliffs more than 100 yards in height. 
Thus the house is only exposed to northerly winds, but 
Mr. Andree, as well as the two architects who erected 
the structure, are of the opinion that it has suffered no 
essential damage. Still it goes without saying that the 
travelers will be provided with every means to quickly 
muake necessary repairs. 

Incrensed Amount of Hydrogen Gas.—For genera- 
tion of hydrogen gas so much material will be brought 
along that the balloon can be kept filled six weeks, 
awaiting favorable winds, even if the loss of gas 
should amount to 100 cubic meters in twenty-four 
hours. Mr. Andree hopes to be ready to start about 
the 20th of June, and is thus able to wait for suitable 
winds up to the first days of August, and to start later 
in the year is not to be thought of. 

To Cut the Drag Lines.—From several quarters the 
fear has been expressed that the drag lines might catch 
hold of something on the ground and arrest the bal- 
loon. Mr. Andree himself did not much believe in 
this danger, but now the expedition has been presented 
with a very ingenious device for cutting the line at any 
desired point. The apparatus, invented by a Mr. 
Torner, consists of a cylindrical metal case, which can 
be made to slide down the line to where it is intended 
to be cut. Inside of the metal case are two sharp 
knives driven forward with great force through the 
explosion of a quantity of powder. Mr. Andree-ex- 
hibited a thick cable cut in this way. 

When the Expedition Leaves Sweden.—The expedi- 
tion leaves Luthenburg on the 18th of May. The time 
for the voyage to Spitzbergen and for the preparatory 
work there is calculated to about four or five weeks. 
Nothing tends to indicate that the winter at Spitz- 
bergen has been severe, and there is every reason to 
believe that the expedition will find the sea free from 
ice. 

Nansen’s observations were, as far as the speaker 
knew, favorable for the balloon journey. This was as 
well regarding the temperature and the variations of 
the corfipass as the direction of the winds. Toward 
the end of June and in the beginning of July the 
Fram had in the polar basin experienced identical 
winds with those which Mr. Andree had noticed at 
Spitzbergen. Dr. Nansen has confirmed another im- 
portant fact, viz., that no highlands are to be met 
with up to 84th or 85th degree of latitude. The ex. 
plorers need not therefore fear the necessity of con- 
suming a great amount of gas by lifting themselves 
over any mountain ranges. 

The Desired Way.—If we are so fortunate, the 
speaker continued, that we may choose our way, I 
would rather, since Dr, Nansen has so well explored 
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the polar region toward the Asiatic side, steer our bal- 
loon toward the American continent. This part of the 
world is not now nearly so desolate and uninhabited as 
it was when the Franklin expedition perished. Ever 
since 1889, American vessels have been stationed about 
the mouth of the Mackenzie River for hunting pur- 
poses, and twelve to fifteen ships pass the winter 
there with 400 or 500 people aboard. The speaker had 
got these particulars of a Swedish harpooner, Bertono- 
eini, who has been a long time in American service 
there. Along the coast of Alaska are to be found more 
or less civilized Indians aud Esquimaux. In the inte- 
rior of Alaska there are a great nuinber of gold diggers. 
Among the inhabitants of these vast regions infor- 
mation concerning the expedition is pretty widely 
spread, although, strangely enough, the circulars with 
eut of balloon have not here been distributed. 

The speaker coneluded with expressing his firm con. 
viction that the outlook for the expedition is as good if 
not better this year than the last. 

After Mr. Andree's lecture, Dr. Jaderin, the astrono- 
mer, arose and demonstrated before the society a very 
valuable improvement ou the usual sextant, enabling 
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THE LOG OF THE M 


the observer to make careful determinations even if he 
is oscillating and above the ground as when he is sit- 
ting in the carof aballoon. Dr. Jaderin calls his in- 
strument “nivasextant” (the level sextant), and ex- 
periments have shown the error to amount to only 
about 2’. 

Dr. Nils Ekholm will not accompany Mr. Andree. 
He has backed out, as he does not consider the under- 
taking likely to succeed. The party will now consist 
of Mr. Andree, chief engineer (ofveringenior) at the 
Royal Swedish Patent Office, Mr. Strindberg, amanu- 
ensis at the University of Stockholin, and lastly Mr. 
Fraenckel, civil engineer. 

0 
THE LOG OF THE MAYFLOWER. 

A graceful act of international courtesy on the part 
of the Consistory Court of London has drawn atten- 
tion to the remarkable history of a manuscript voluine 
which is essentially one of the most precious heirlooms 
of the American nation, although it has long been 
stored in English keeping. The Pilgrim Fathers who 
left their native land on board the Mayflower in 1620 
bequeathed to their children a detailed chronicle of all 
their doings in the form of a manuscript book, entitled 
“The Log of the Mayflower.” This volume, destined to 
acquire a unique importance as an historical document, 
was compiled by William Bradford, one of the foremost 


members of that devoted band which set forth into the 
unknown for conscience’ suke, and subsequently gov- 
ernor of Plymouth Colony, and within its pages were 
recorded the names of all the pilgrims and the chief 
incidents of their voyage and ultimate landing at Cape 
Cod. But the log of the Mayflower did not.end with 
the vovage. Its narrative was continued as a history 
of the formation of the first settlement at New Ply- 
mouth, and of -the general colonization work of the 
next twenty-eight years. The inclusion of an official 
register of baptisms, marriages and funerals added a 
legal importance to the historical value of this authori- 
tative account of the origin of New England. It was 
probably due to this circumstance that the volume was 
some time or another sent to the library of Fulham 
Palace, for up to the time of the Declaration of Inde- 
pendence the American colonies, strangely enough, 
formed part of the diocese of London. Nothing is 
definitely known, however, of the transference of this 
valuable document from the new country to the old 
bevond the fact that it has been stored at Fulhain 
Palace with other archives of the diocese of London. 
But at last the historic lug is to be restored to the com- 
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for their Puritan brethren. And, seeing that the new 
Boston claims to be ‘‘the hub of the universe,” opti- 
mists may detect great significance in the generous 
surrender of what, to Bostonians even more than to 
Great Britain, is a precious historical record and anti- 
quarian treasure. 

The little village of Scrooby, on the borders of Lin- 
colnshire and Nottinghamshire, where Brewster lived 
and taught lessons in freedom to Bradford and other 
brave souls, has been denominated “the cradle of 
Massachusetts.” And if so, why not ‘the cradle of 
the American nation” ? 

The traveler on the Great Northern Railway from 
London may catch a glimpse of the slim white spire of 
Scrooby church on his left ere he reaches Doncaster. 
Visitors from Massachusetts know it well. There are 
two shrines that the enthusiastic American tourist 
never misses. One is Stratford-on-Avon; the other, 
Brewster’s old manor house at Scrooby, with the 
neighboring village of Austerfield, where William 
Bradford first saw the light. There is, indeed, com- 
paratively little left of the structure that was familiar 
to the secret worshipers of Brewster's day. One of 
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monwealth of whose earliest beginnings it forms so 
precious a relic. At the application of the United 
States ambassador, the Consistory Court of London 
has decided, with the approval of the bishop, to hand 
over the volume to the President of the United States, 
zincographic copies being kept for the diocesan registry 
and the episcopal library at Fulham Palace. 

This decision naturally recalls the tender solicitude 
with which everything associated with the sailing 
of the Pilgrim Fathers is regarded by all true Ameri- 
cans. Anti-British politicians may do their utmost to 
prevent the tightening. of the bonds of friendship 
which should unite the two great English-speaking 
peoples, but there will still remain a huge section of 
new world inhabitants actuated by feelings of keenest 
admiration and deepest sympathy for the old mother 
country. The State of Massachusetts is especially inter- 
ested in the present act of courtesy. It was a vicar of 
Boston in Lincolnshire who practically founded the 
chief city of Massachusetts. Several of the earliest 
governors of Massachusetts hailed from the Lincoln- 
shire Boston. Governor Bellingham, whose character 
is sketched in ‘“‘ The Scarlet Letter,” was recorder of the 
old England town. William Brewster, chief of the 
Pilgrim Fathers, and William Bradford, who kept the 
log of the Mayflower, poth suffered imprisonment at 
Boston before they managed to find a way of escape 
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the few old oak beams remaining has already been 
secured by an enterprising descendant of the Pilgrim 
Fathers to adorn his dwelling across the seas, and, bit 
by bit, other memorials of the past are finding their 
way over the Atlantic to keep alive the feeling of kin- 
ship between New England and the old. The Norman 
font at which William Bradford was baptized still occu- 
pies a place in Austerfield church, and the parish 
register contains Bradford’s baptismal entry. This 
quaint old edifice sadly needs restoration ; and Ameri- 
cans, in particular, are being invited to contribute to 
the fund. So far, their response is not encouraging, 
nevertheless the church wardens intend to retain the 
font. As the Earl of Crewe writes in his appeal on 
behalf of the memorial fund, Austerfield is linked with 
Scrooby, the home of Brewster, as a cradle of the 
Pilgrim Fathers; and so long as the sailing of the 
Mayflower remains one of the historic cameos upon 
‘which English and American eyes alike love to rest, 
the footsteps of travelers will turn toward these quiet 
little hamlets in reverence for the men who embarked 
on an even nobler quest than did the fleet of Colum- 
bus.—TI]lustrated London News. 
ey 

ICHTHYOL is recommended by Der Stein der Weisen 
as a much better remedy for insect bites than am- 
monia 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


REVOLVING MUFFLE FURNACE.—Au- 
guet R. Meyer, Kansaz City, Mo. To facilitate the de- 
snlphurizing or chloridizing of ores or metallurgical 
products, this farnace has formed in its walls a revoluble 
cylinder with independent longitadinal flues, the farnace 
discharging euccesaively into the flues, and there being a 
channel at the end of the cylinder, but remote from the 
furnace, connecting the cylinder flues, and adapted to be 
placed in communication with the interior of the cylin- 
der. An outletat the farnace end of the cylinder is also 
adapted to be snccessivefy connected with the cylin- 
der flues. The products of combustion travel twice 
through the flues before passing off to the chimney, 
utilizing the dust to the fullest advantage, and the pro- 
ducts of combustion are kept entirely separate from the 
material under treatment. 


FEED WATER HEATING APPARATUS.— 
Elibn K. Jones and Thomas N. Wilson, Fulton, Oregon. 
According to this improvement the feed water is forced 
through hollow grate bars on its way to the boiler, the 
main grate bar having a series of parallel lengthwise 
passages, and there being joined to it a series of minor 
grate bare having like communicating paseages, while 
a serics ef pipes connect the main grate bar with 
the upper portion of the boiler, and a pipe connects 
the lower portion of the boiler with the grate. A 
practically equal distribution and circulation of water 
in all portions of the grate are assured, and normally all 
the water from the pump pasees through the grate before 
entering the boiler. 
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Railway Appliances. 


ParRE Box.—Oscar Katzenberger. San 
Antonio, Texas. This invention provides a receptacle 
for fares especially adapted for use on cars or other 
vehicles, the fare to be paid by each occupant upon 
entering, and the construction permitting the driver, 
motorman, or gripman to readily agcertain the amount of | 
fares paid. Each fare is registered as paid in, and the | 
receptacle may be opened by the driver or conductor to 
make change. The person depositing the fare may aleo 
know immediately that it has been registered, and coins 
paid in excess of or in denominations less than the coin 
of the fare are delivered to a receptacle not accessible to 
the conductor or driver. 


Electrical. 


UTILIZING ROENTGEN Rays.—Charles 
F. Easton, Wallace, Idaho. An improved lantern for 
employing the Roentgen rays for experimental, demon- 
strative or practical purposes, has been devieed by this 
inventor, the lantern body being opaque to X rays, and 
having a front apertufe and fixed disk whose centra: 
opening registers therewith, while an adjacent parallcl 
rotatable disk has graduated apertures which may be 
brought jnto.coincidence with those in the fixed parts, 
Arranged in the case on a sliding carriage is a Crookes 
tube, and means for making a rapid or slow and fine ad- 
justment of the tube. 


TELEGRAPH Kry.—Martin M. Porter. 
Malone, N. Y. This invention provides a simple and 
positive means for automatically closing the circuit 
through the instrument after the key shall have been re- 
leased by an operator. The improvement comprises a 
epring plate adapted for electrical connection with a line 
wire, a key lever, and a finger piece of insulating mate- 
rial, to which is attached a metal contact having 
electrical connection with the key lever, while a plate 
hinged to swing vertically on the finger piece has a pro- 
jection adapted to engage with the spring plate to force 
it out of engagement with the contact on the finger 
piece. 


ELkEcTRIc SELLING DEVICE.—Alexan- 
der Davicson, New York City, and Charles G. Amn- 
strong, Chicago, Il. To sell reserved seat tickets at 
different stations, and prevent the sale of the same tick- 
et at two differeut stations, according to tiis invention, 
the stations are connected electrically and each hag dupli- 
cate electrical apparatus, whereby a sale at one station is 
automatically reported at the other stations. If the same 
ticket be offered foréale at two different points, the de- 
vice is rendered inoperative and a visual or audible sonnd 
is given. The invention comprises synchronous clocks 
connected in circuit with a master clock, each clock being 
combined with a commutator, battery, signal bell, and 
annunciator board, etc., there being also a three-wire 
circuit for the operative parta of the ticket seiling de- 
vices. 


Mining, Etec. 


SILVER AND GOLD ORE PROCESS.— 
Henry Hireching, Salt Lake City, Utah. This process 
relates principally to the obtaining of copper from cop. 
per ores. but is also applicable for obtaining the silver 
and gold, whether with or without copper. It isan am- 
monia process, especially advantageous and economical 
with refractory ores, whether with or without copper, 
and where melting or other processes would not be 
eatisfactory or profitable, and consists in subjecting 
them to the action of a solvent to dissolve the metals 
ana then electrolyzing the selntion, first with a cathode 
of the precious metal and then with a copper cathode. 


Mechanical. 


METALUIC Packtina.— Edward L. 
Rayneford, Susquehanna, Pa. This invention is for an 
improvement on formerly patented inventions of the 
game inventor, and provides a packIng for use on piston 
and valve rods, piston slide valves. and other machine 
parts, the packing being arranged to prevent all leakage, 
and readily compensate for wear of the parts, insuring .a 
perfect joint at all times. It is made with a sectional ring 
having overlapping joints. and on its periphery isa trans- 
verse recess extending over the overlapping joint, a | 


a 


eegmental block fitting in the recess to cover the.joint. 


LIFTING Jack.—William W Goodwin 
and George A. Brown, Carthage, Me. This is a jackof 
the ecrew type which may be operated in small space 


and with bat little friction, being capable of elongation 
in both directions from the center to a length equaling 
twice its length when clueed. The screw rod of the 
jack has right and left threads starting from ite center, 
each thread engaging an interiorly threaded cap, and the 
ends of the caps having teeth to interlock with wood or 
other material with which the jack may be operated, 
these caps aleo engaging the auxiliary ecrew threaded 
cape or extension pieces, to provide for a greater range 
of adjustment of the jack. 


Agricultural. 


LISTER CULTIVATOR.—Cornealious P. 
Welter, Perry, Kansas. The cultivator blades or disks of 
this simple and inexpensive machine are at opposite 
sides of the runners, and may be simultaneously raised 
or lowered, there being means for adjusting the blades 
or disks toward and from the draught line of the carrier, 
in proper position for rows of different widths. The 
parallel sleigh shaped runners are connected by arched 
bars, and a rock shaft journaled on the runners has 
arched centerand angular ends on which the cultivator 
blade carriers are mounted, and the shaft is rocked to 
raise anc lower the cultivator blades by means of a hand 
lever within easy reach of the driver. 


Cutting Roots, Etc.—John J. Sher- 
man, Traverse City, Mich. The body of this machine 
comprises a box slotted in opposite sides, a cutter in the 
front slot and a handle lever projecting through the rear 
slot, the lever having a broad portion adapted to serve 
as a false oscillatory bottom to support the tubers or 
roots placed in the box to be cut. The knife may be 
readily removed for sharpening, and is adjustable for 
varying the thickness of the pieces or elices cut; it also 
has attached short supplemental knives to further divide 
the material into pieces or slices. 


Miscellaneous. 


CENTRIFUGAL MACHINE. — Peter 
Cooper Hewitt, New York City. Two patents have 
been granted thie inventor for an improved machine for 
separating liquids from viscid or solid substances by 
centrifugal force, the construction being designed to 
obtain the best effecte with a minimum expenditure of 
power, and effect the complete separation of substances 
where partial success only has heretofore been obtained. 
The invention comprises a separating bowl of small dia- 
meter and comparatively great length, with weirs for 
controlling the distribution of the liquid or mixture to 
be operated on, there being a peripheral discharge con. 
trolled by a valve and valve operating mechanism. 
Combined with the bow] are perforated hoops and per- 
forated annular plates within the bowl to check the free 
circulation of the material acted on, and weirs of 
novel construction discharge the light and heavy liq- 
uids antomatically into hoods. The bow! has improved 
bearings at its upper and lower ends, to facilitate the 
maintenance of a high velocity, there being a lubricating 
device for the lower bearing and an adjusting device for 
the upper one. The later improvement more espccially 
adapte the machine for the separation of liquids and 
such solids and semisolids as are discharged from the 
separating bow! with difficulty, and for the separation of 
living organisms which have a different density from the 
liquid they grow in, but have the power to remain sus- 
pended inthe liquid. 


APPARATUS FOR AERATING LIQUIDS. 
—This is a further invention of the eame inventor, es- 
pecially applicable in aerating waters, beer and other 
liquids. It consists of a centrifugul machine constructed 
particularly to reduce the liquid to the form of an ex- 
tremely thin film, the machine being operated in a 
covered vease! suitable for the required pressure, and the 
beer or other liquids being aerated while in the form of 
a highly attenuated film. When it is necessary to carry 
on the operation under a pressure greater than that at 
which the liquid is to remain, the liquid is carried to a 
storage reservoir through a pressure reducer which al- 
lows the gas to expand in the reservoir, whence it is 
taken back to be ured again in aeration, while the liquid 
is held in the storage reservoir at the required reduced 
preseure. 


BEER MANUFACTURING APPARATUS. 
—Still another patent of the eame inventor provides an 
improved apparatus for brewing, in which the ferment- 
ing vat is connected with a gas receiver, where the gas 
developed may be stored nnder pressure, and a cooling 
chamber, from which the beer is conveyed to a separator 
or purifier and aerator, the latter being connected with 
the gas receiver to ntilize the gas generated during fer- 
mentation. A valve controlled pipe connects the beer 
receiving tank with the aerator, and a connected storage 
tank is aleo connected with the aerator and the gas re- 
ceiver. 


PROTKCTING REGISTRY ROLLS. -— 
Charles A. Schindler, Jr., West Hoboken, N. J. Toar- 
range rolls exhibiting the names of voters that they may 
be readily examined, and posted where desired without 
being damaged by the weather, this invention provides 
a protecting casing having an opening in its bottom edge, 
an npper epring-actuated roller to which a flexible car- 
rier is attached, there being stope at the top und bottom 
of the case and a combined guide and stop on the car- 
rier, with means for clamping the registry rolls to the 
carrier, By removing the cap of the case, the roller, 
with its carrier, and the registry rolls are all easily re- 
moved. . 


BicycLE SUPPORT. — Francis P. 
McNulty and Thomas McDermott, Cincinnati, Ohio. 
This support ie adaptei to ewing from the rear wheel 
spindle, which is extended at each side and engages two- 
part nata, the latter engaging the ring or top portion of 
the support, which ie formed of a rod bent to constitute 
a foot at ita outer end. In supporting a wheel these rods 
extend slightly out at each side, the feet engaging the 
ground, but when not 60 required as supports the rods 
are turned up to engage the rear fork. One of these 
rodlike supporta only may be used, instead of two, as 
one prefers, 


BicycLE Track.—John B. Hansler. 


Newborg, N. Y. To farnish a cheap and smooth track 
for wheelmen between towns and villages, and one 


which may be readily constructed in‘a more direct course 
than the ordinary highways, is the object of this inven- 
tion, according to which the track is formed of metal 
plates having their edges rolled upward and inward and 
then outward, dovetail locking devicus fastening the 
ends of the plates to each other and to supporting cross 
beams, the latter being held up by vertical posts which 
extend into the ground through plates which act as sills, 
The posts are adjustable to support the cross timbers 
and track at the desired level, and drainage holes are 
provided in the track plates. 


BREAKDOWN FIREARM.—Charles E. 
Whilden, Charleston, S.C. For three barrel guns hav- 
ing two shot barrels and a rifle below and between them, 
this inventor provides an improved armwith a remov- 
able rifie barrel, to be so placed in conrection with the 
shot barrels that it can be attached firmly toa suitable 
support, and quickly removed when it is desired to 
lighten the gun, the removable barrel permitting the em- 
ployment of many different calibers of rifle barrel with 
the same stock. A cocking and firing mechanism for 
the rifle hammer ix locuted within the body of the gun, 
and the trigger is of novel construction, only two trig- 
gers being required for the three barrels. 


TYPEWRITING MACHINE.—Andrew J. 
Spcare, West Plains, Mo. This invention is for an im- 
provement in typewnters which, after a line of writing 
is completed, return the carriage and cylinder automati- 
cally instead of by hand, and provides an improved con- 
struction and arrangement of parta for feeding the car- 
tiage positively and directly by the action of the keys, 
for automatically returning the carriage after a line of 
writing is completed or in the middle of a line, and for 
automatically turning the cylinder to present a new 
space for a line of writing. 


CasH INDICATOR AND REGISTER.— 
John F. Parker, McPherson, Kansas. 
of comparatively simple mechanism for registering all 
individual eales and cash receipts from one cent up- 
ward, and indicating the total amonnt of sales and re- 
ceipte. By pressing down a finger piece at onc side of 
the casing, the registration of the previous sale is can- 

( celed and the cagh drawer opened, to be closed by hand 
after the next registration ig made, but, to guard against 
compounding the registrations, only fifteen seconds is 
allowed forthe drawer to remam open, automatically 
working mechanism then locking the parte. This time 
may be varied according as the owner desires in setting 
the machine. 


A New CoLorinG AGENT.—Georg H. 
Weiss, Charlottenburg, Germany. To form black 
chrome mordanted wool dyestuffs exceedingly fast to 
light, milling and soap, thie inventor has devised a pro- 
cess of making carbonyl metadiamido salicylic acid. 
which consists in treating nitroamido salicylic acid with 
phoggene, thereby producing carbonyl metanitroamido 
salicylic acid having a melting point of approximately 
263° C., and finally reducing the product to carbonyl 
metadiamido salicylic acid, soluble with difficulty in 
water and alcohol, insoluble in benzine, ligroine and 
chloroform, easily diazotizable, the diazo componnd 
forming, by combination with the usual color producing 
substances, azo dyestuffs which are easily mordanted. 


Dir HOLDER AND Box.—Robert. Tur- 
ner, New York City. To hold dices for stamping and 
embossing, this box is open at one end, and has a re- 
movable end piece held by catches, there being dic 
clamping devices in the end picce and in the opposite 
side of the box, while a false side and its opposite side 
have guideways for the dics, held in place by a clamping 
device. The box is arranged to hold scparate dics form- 
ing matter to be stamped or emboseed, the dies being 
interchangeable to permit of setting up any desired mat- 
ter. 


PAPER HOLDER.—Thomas P. Mautz, 
Stewardson, Ill. Two patents have been granted this 
inventor for a superior receptacle for paper in sheets of 
different lengths or paper bags, the device holding the 
material in graduated arrangement, enabling a person to 
readily select and withdrawa sheet or bag of the de- 
sired dimensions. The holder has a box or body por- 
tion with removable partitions, having pockets at their 
lower ends, and each partition being independent, al- 
though cach servesto brace and strengthen the casing 
or holder. The kolder is used in an upright position 
for heavy paper and in inclined position for light or 
manila paper. Although principally intended to hold 
wrapping paper, it can be nacd to hold any kind of shect 
paper, its simplicity and cheapness making it practical 
for everyday use. 


PREPARING NuTMEAU. — John H. 
Kellogg, Battle Creek, Mich. To produce an improved 
article from peanuts or other nuts, this inventor blanches 
the kernels and removes their cuticles, then boils them 
forseveral hours until they are thoroughly cooked and 
voft. dries the cooked product, and subjects it to a heavy 
pressure between rollers. Two products are thus ob- 
tained, a dry and practically white nutmeal and a pasty 
substance described as nnt butter. 


Note.—Copice of any of the above patente will be 
furnished by Munn & Co. for 10 cents cach. Please 
send name of the patentee, title of invention, and date 
of thie paper. 


SE RSD 


NEW BOOKS, ETC. 


THE UNIVERSITY TUTORIAL SERIES. 
THR TUTORIAL CHEMISTRY. Part I. 
Non-metals. By G. H. Bailey. Edited 
ay William Briggs. 
Clive, University Correspondence 

College Press. New York: Hinds & 

Noble. Pp. viii, 226. Price $1. 


THE UNIVERSITY TUTORIAL SERIEs. 
Tur TuToRIAL Statics. By Wil- 
liam Briggs and G. H._ Brvan. 
London: W. B. Clive. New York: 
ieee as Pp. viii, 260. Price 
1, 


These two works are designed to cover chemistry and 
statics as required for passing the London University ex- 


This is a machine } 


London: W. B. | 


which scope is fixed by the requirements of the English 
course. This renders them of restricted value for the 
American student. 


CLay GLAZES AND ENAMELS. With a 
supplement on crazing, its causes 
and prevention. By Henry R. Griffin, 
C.E. The whole forming a treatise 
on glazing and enameling brick, terra 
cotta, and pottery. Including exact 
recipes and formulas for all the prin- 
cipal colors now in use and full in- 
structions for their preparation and 
application. Indianapolis, Ind.: T. 
A. Randall & Company. Pp. 1388, 
Price $5. 


Of all practical subjects, the subject of the present work 
has been one the details of which are most difficult to 
obtain. A glaze which would not crack and which would 
work with unfailing certainty time after time has been a 
desideratum for a long time The present work on the 
subject very thoroughly tells not only how to make glaz- 
ing, but gives the technique of the blending, etc. It is 
not too much to say that it will fill a long felt want, as it 
falla in the field of what has long been a trade secret. 


TURKEYS AND How To GRow THEM. A 
treatise on the natural history and 
origin of the name of turkeys, the va- 
rious breeds, and best methods to in- 
sure success in the business of turkey 
growing. With essays from practical 
turkey growers in different parts of 
the United States and Canada. 
Edited by Herbert Myrick. Copi- 
ously illustrated. New York: Orange 
Judd Company. 1897. Pp. vii, 154. 
Price $1. 


Thie monograph treats of a subject of great interest, to 
farmers. No gallinaccous bird perhaps is more trouble- 
some in managing than the turkey, an‘ certainly none 
can be said to give more satisfactory results, This mono- 
graph should leid to increased success in the cultiva- 
tion of the noblest of the tribe, and in the present days of 
poultry raising. the use of the incubators and other re- 
fined eupplements lead to more than the ordinary ex- 
pense, 

HYPNOTISM UP To DATE. By Sydney 


Flower. Chicago: Charles H. Kerr 
& Company, 56 Fifth Avenue. 1896. 
Pp. 161. Price $7. 


The author of this curious book seems to bea be- 
iiever in some of the extreme views of hypnotism and at 
the same time states his views in a very guarded way, so 
as to give one the idea that he is very conservative. The 
book ia writtenin the form of dialogues between a physi- 
cian who ie a hypnotist and his patient. The author in- 
geniously enough shows some skill in avoiding trouble- 
some explanations. Thus, at the end of the first chapter, 
he states that the doctor explained the feats of mind 
readers, and, instead of giving them, states that the ex- 
planatione were so simple and so convincing that the 
author prefers not to publish them, not wishing to make 
public the evidence of his own gullibility. Had he given 
areal, thorough treatment of the subject, instead of thus 
avoiding it, and had he devoted some space to the natural 
magic of the mind reader as well as to the hypnotist, he 
would have performed, we think, a very acceptaole ser- 
vice. The psychologist of the day is vibrating between 
full fledged hypnotism on one hand and materialism on 
the other, and this book may be a contribution to the 
lighter literature of the subject. Some of the author's 
criticisms on Conan Doyle and others are very amusing. 


DIE BEARBEITUNG DES GLASES AUF DEM 
BLASETISCHE. Ein Handbuch ftir 
Stndirende, welche sich mit Wissen- 
schaftlichen Versuchen _ besch§afti- 
gen. Von D. Djakonow und W. Ler- 
mantoff. Mit 30 Abbildungen. Ber- 
lin: Verlag von R. Friedlander & 
Sohn. 1895. Pp. xiii, 154. 

This nicely illustrated book with contents, but, unfor- 
tunately, without index, is devoted to glass blowing for 
the chemist and physicist, including the manufacture 
of strictly ecientific apparatus by glass blowing before a 
blast lamp. The author follows the German custom of 
using a single blast lamp, instead of the converging jets of 
flame so generally used by the professional glass blower. 
The book is very systematically arranged,well illustrated, 
and its divisions indicate really thorough covering of the 
ground. It seems as if the work might repay translation, 
except that America is hardly yet ready for this class of 
monograph. 


THE MANUAL OF STATISTICS AND STOCK 


EXCHANGE HAND Book. New 
York : Charles H. Nicoll. 1897. Pp. 
500. Price $5. 


The nineteenth annual issue of this work maintains 
the reputation of its predecessors, which has made the 
publication a standard reference authority for investors, 
bankers and brokers, and all interested in the values and 
fluctuations in prices of properties whose securities are 
dealt in by the public. The book covers especially all 
railroade and street railways, miscellaneous corporations, 
coal companies, cotton and petroleum, banks and trust 
companics, insurance companies, the mineral industries, 
ete. 


METAIS: THEIR PROPERTIES AND 
TREATMENT. By A. K. Hunting- 
ton and W. G. MeMillan. London 
and New York : Longmans, Green & 
Company. 1897. Pp. 562. Price 
$2.50. 

In the series of text books of science adapted for the 
nee of artisane and students in public and science schools, 
published by this well known firm, this volume occupies 
a most important place, especially the new edition, edited 
and brought np to date by a professor of metallurgy in 
King’s College, London, and a lecturer on the same 
subject in Mason College, Birmingham. The latest 
forins of furnaces, some of which are hardly yet consid- 
ered ag beyond the experimental period, are here illus- 
trated and described. ‘The work deals but sparingly in 
ehemical and raathematical formule, and every chapter 


amination fora degree. Like all such books, while use- | in the book is well within the comprehension of any in- 
fal, they are of limited and accurately defined scope, ' telligent mechanic or ambitious young apprentice. 
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Marine Iron Works. Chicago. Catalogue free. 


High grade well drills. Loomis Co., Tiffin, Onio. 
“U.S.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Try us for your wire or sheet metal specialties. The 


Enterprise Manufacturing Co., Akron, Ohio. 
Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 
Order brass letters for sweating on metal patterns of 
H.W. Knight & Son, Seneca Falls, N.Y. Drawer 1115. 


Concrete Houses — cheaper than brick, superior to 
stone. ‘‘ Ransome,” 757 Monadnock Block, Chicago. 


Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. ‘‘ Ran- 
some,” 757 Monadnock Block, Chicago. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

Capital Wanted.—The undersigned wishes to cor- 
respond with capitalists or investment companies with 
a view to organizing a stock company for the purpose of 
manufacturing press brick by hydraulic pressure (a re- 
cent and modern invention). Address T. A. Gordon, 
Shelbina, Mo. References given. 


Colorado’s Gold Fields, Illustrated. 

Just out, with correct map and nearly 100 mining views 
naturalas life. This valuable book will be sent free pre- 
paid with our big 56 col. family paper 3 months on trial 
for 25¢c.; club of 5 and 5 books $1. Latest mining news. 
Mention the S. AM. and address Illustrated Weekly Sen- 
tinel, Denver, Colo. Cripple Creek is fully described. 


(> Send for new and complete catalogue of Scientific 
and other-Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Enquiries not answered in reasonable time should 
ee repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to roply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Scientitic American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(7158) J. W. W. -asks (1) fora rule for 
setting over a lathe tail stock, for turning tapers. A. Set 
over the tail stock equal to half the difference in the 
diameter of the cone for the whole length between the 
centers. 2. Do lenses ever lose their magnifying power 
or become non-achromatic ? A. Lenses do not lose their 
magnifying power nor beco:ne non-achromatic. 3. Is 
there any benefit derived from sleeping with the head 
toward the north? A. A magnetic soothing effect is 
claimed for the meridional position of the body in sleep. 
Perhaps imagination has much to do with it. 4. Is 
there a process for making green prints like the fero-prus- 
siate or blue print, except the difference in color? A. 


Green prints are made by using a green pigment in the 
carbon process. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


APRIL 27, 1897, 
AND EACH BEARING THAT DATE, 


LSee note at end of list about copies of these patents.) 


Accouterment support, C. Dodge 
Air heater, compressed, J. H. Hoadley... 
Alarm. See Fire alarm. 

Alarm device, electrical, J. J. Barton. 
Amalgamator, W. Wright.............. 
Ash ejector, H. See.................... 
Ash ejector for steam vessels, H. See........... “i 
Asphalt, method of and apparatus for refining, 


Asphaltum, apparatus for refining, A. F. L. Bell. 
Auger, expanding, A. Lee 
Axle box lid, car, A. O. Buckius 
Badge or button attaching device, A. S. Cooley. 
Balance escapement, D. H. Church. 
Balling machine, Ellis & Steward 
Barber’s chair, G. W. Archer 
Barrel platform, portable, \V 
Barrel, steel, J. McDonald... 
Bearing, antifriction, L. G. 
Bearing for centrifugal machines, 


J. L. JONSSon.. 2... eee eee ee . 581,423 
Bed bottom, J. A. Lamphier. 225) 1397 
Bed bottom, woven wire, F. G. wits . 5 1405 
Bed pan, D. Hogan. 581,588, 
Bedstead, G. Rogers.. - 5 1,570 
Bedstead corner fastener, M. Gl Merritt 272002000 581,485 


Beer, apparatus for conveying and drawing off, 7 
V. Lapp 581,355 


Bell, bicycle, P. C. Arnold.. 581,387 
Bell, bicycle, A. F. Rockwell. 1,306 
Bicycle and bicycle course, E. Re Alen: 581,501 
Tyicycle brake, J. H. Ballard. csc cets es ee 581,654 
Bicycle brake, C.F. De Redon.. 5 1,804, 581,305 
Bicycle brake, W. & W. S Valentine............... 681,444 
Bicycle brake, S. Van Slyke.. 581,682 


Bicycle crank ‘hanger, W. F. Hawe 

Bicycle handle bar, J. F. O’Brien... 
Bicycle handle bars, hand rest for, “A. W. Biddle ¢ 
Bicycle lock, L. Williams 
Bicycle rack, G. & G. Hirschmar 
Bicycle support, J. W. Cole 


Bicycle support and package carrier, combined, 
_ P. Goldsmith 


Bicycle wheel sup 

Bicycles, handle 
son 

Binder, temporary, C. F. Burto 

Blind fastener, R. Hayden 


ort, W. A. Dougla 
or handle bars of, 


j 10 cents. 
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OOD o1 METAL WORKERS 


without steam power can save 
time and moucy by using our 


Foot and Hand Power Machinery 
SEND FOR CATALOG UES=— 
A—Wood-working Machinery. 
B—Lathes, ete. 
SENECA FALLS MFG. COMPANY, 


ey Water St, Seneci Falls, Nowe 


SCIENTIFIC AMERICAN SUPPLE- 
MEN'N. Any desired back number of ube SCIENTIFIC 
AMERICAN SUPPLEMENT cap be had ac this office for 
Also to be had of newsdeaiers in all parts of 
the country. 
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SHAPERS, PLANERS, DRILLS 
MACHINE SHOP OUTFITS. TOOLS 
AND SUPPLIES. CATALOGUE FREE 


oC LVERT ST. CINCINNAT Oo. 


SCREW EYES 


Roll Thread. Gimlet Point. 


NEW AUTOMATIC MACHINES FOR MAKING SAME. 
CF Send for Circular. 


BLAKE & JOHNSON, 
P.O. Box 7 WATERBURY, CONN. 


“Queen” Builder’s Transit 


$100 
IMPROVED TRANSITS AND LEVELS 


Graduated entirely on our large divide 
ing engines. specials award at World's 
Fair. All kinds. of neering, Sure 
veying and Drafting lustruments and 
Materiaix. 23) p. UMustrated Catalogue 
mailed free only if this ad. is eee 


QUEEN & CO. Tn 
1011 Chestnut S¢., Philadelphia 


Water Emery 
Tool Grinder 


Has no pumps, no valves. No 
Piping required to supply it with 
water. Always ready for use. Sim- 

lest in construction, most efficient 

n operation. 

CF Send for cataloque and prices 

W. F. & JNO. BARNES CO. 
1999 Ruby St., Rockford, . 


THE CARBIDES AND ACETYLENE 
Commereiaily Considered. By ‘LT. LL. Willson and J. od. 
Suckert, Ph.D. A conside rat jon of the carbides and 
receded by 
a brief history. of these D pounds, the methods of 
their formation, and their chemical and phys 


erties, th 10'illustrations. Contained in’s 
AMERI SUPPLEMENT. Nos. LOUS and 104 
10 cents To ve had at this office and from all 


newsdeal 


AMERICAN PATENT = 
Pop Safety Valve 


For Marine and Stationary Boilers. 
Portable and Farm Engine Valves, Locd= 
motive Valve and Muffler, and American : a =| 
House tleater Valve. 

TP™ Send for Cataloque A. 
AVIERTCAN STEAM GAUGE CO. 
34 36 &: 3S Chardo Ch rdon Ste. Boston, Mass. 


GATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
q.) Mining Machinery, 


years experience as builders. 
GATES IRON WORKS, 


v 
4 1) 
id Ee Dept. C, 660 Elston Ave, Ceieee: 


THE- BILLINGS - PIPE- WRENCH 


Jaw Drop Forged from Best Too! Steel. 


Few Parts. Best Workmanship. Angle 
of Jaws the 
same irre. 
spective of 
the size of 
pipetaken. Length If inches. Takes pipe 
from 4 to Lginches. Send for Cir, PLOW. 


THE BILLINGS & SPENCER CO. 
Drawer 3, HARTEORD, CO 


DORMAN’S| 
WULGANIZERS 


are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vuleanizers. Complete outfits 
from $10to #1000. All Stamp and Stencil 
Tools and Supphes. Brass_and steel Dies 

for all purposes. S& als. u 

Die Sinking of all kinds. Est, 

C2” Send for Catalomn Ss. 


THE J. FL. W. DOORMAN CO. 
121 E. Fayette st... Baltimore, Md. U.S.A. 


THE COPYING PAD.-HOW TO MAKB 


and how to use; with an engraving. Practical directions 
how to prepare ‘the gelatine pad, und also the aniline ink 
by which the copies are made, Low to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 

438. Price 10 cents. For sale at this office and by all 


ss vesnt A 


gee 


newsdealers in all parts of the country. 


Blower, rotary, ‘T. W. Green 


Boiler cleaner, J. M. Maxwell Datalorate sae s 
Book stapling machine, F. 8. Bradley. 
Bottle, W. Kampfer... oo... c cece ceeeee 


' 
Bottle, Riley & C rary 
Rottle, antiretilling, G. W. Ro 
Bottle at tac ment, mucilage, LB 
Bottle cay -removable, W.C. 
Bottle, no 1. B. Lee 
Bottle 
Bottle 
Bottle: 


. Lyxinger. 
Bracket. See Lamp bracket. 
Brake. Sce Bicycle brake. Car brake. Rail 


brake. 
Brake mechanism, IL B. Putney 
Brewing, ete. 
Lapp... 
Buckle, FW. Simi 
Building material and makin 
automatic bell, HL C. Johnson 


Burning liqnid fuel, Apparatus for, HL. A. House.. 
KE. Carles y 


Cable tension 
Amat 
Cake mixer, A, J. Saltsman 
Call, electric, H.C. West.. 
Can cover or the like, C. it. ‘TLengett. 


regulating device, 


Cancer sheet metal, M_Ams.. 1 
Can filling’ machine, C. K. Burber.. 1,388 
Cannon, yacht, W. W. Scott.. 581,495 
Capo tasto, Ferreira & Giseke. . 58145 
7 ar brake, Damon & Pearsor . BLAIS 
Car brake, R. Riee........... . 581,42 


Car controler, electric, 8. 
W. KE. Sauerman. 
. W. Angell... 
. F. Butler... 
C. LL. Roggentine. 
Car fender, Shoemaker & Bittner. 
Car gate, PL BK. Collins, ... 
Carsign, J.D. Browne 
Car wheels, machine 
Ms arhen, Y ' 
Carding machines, automatic 
and stop mechanism for, J. KG 
Ca sting metal tubes, FI i 
ir, See Barber's ¢ " 
Chair attachment, 1. 
Charactering mac ne 
. KF. Bark 


Chorn, 
Churn, 
Cigaret 
Cigaret 
Clasp. 
Cleaner. 
Cleaner, 3 
Clothes rac 
Chateh and 
Leavitt 
Coal eutt D) nati 
Coal drill, T. Husband. ...... 
Coat protector, R.E Bellar 


ARLORI 
581,200 


M. 
581,22 
> 


Coll el: and apparatu same, 

vv rptin & Ternstedt.. . SRL 316 
Collapsible box, HL Norm... see 581,400 
Color compound, naphthol black, Jloffmann & 

Weinberg (reissue) 11,598 
Comb back. Walton + BRIER 
Cooling a ing, and ovaporating fluids, appa: 

ath . 581430 
C ken, F. Saumeniz.. SRI 


apparatus and means for. gripping 
ne Cores therewith, F. HE. Davis (te. 
aaiees . 1 

5R157 


‘atten SOPOT, ce anak trunk for, J. 
‘ouch, box, Martin & Vienclions Raecneaee wee tee ones 58 
See Car coupling. 


ad \. Mintz. . 

xture. A... Warner....... s . 

Caine poe deand ring. Benson & Fellows.. 581,475 
i . for suspending, Fk’. Schenker 581,621 

mde nutter. Ragp cutter. 

ex. APDATTCUS fur _anutactarm eg; 


- 581,670 
581,407 
581,286 


speed device, variable, 8. L. Hey- 


i 
Door Pe 
Door lo 
Door ¢ 
Laing 
Door or 
Downdraught furnaie D.. Bleyer 
Draught equalizer, BK. KE. Hobbs:. 
Drill. See Coaldrill. 
Electric generator, C.C. Poole... 
Electric machine, magneto, KE. B.Cutte 
Electric motor controller, W. ue Chapma 
Flectrie signal, semaphoric, R. S. Roberts. 
Elec trical connection, HP. Brown 
Blevator plants, operating 
Smiths 2 ae lead das ewehacseetecanscaues 
Elevators. means for operating control devices 
of, ROC. Smith 
Pond gate, wagon, C. Schalles 
Engine. See dias engine. 
Jordan engine, 
Envelop, M. King 
Excelsior mac! hing, W. F. Ott. 
Exhibitor, picture, G. W. Brown.. 
Extractor, See Lemon juice extractor. 
Keyeglasses or qweattac les, G. W. Meigs 
Fare rezister, F. Herlt................006 
Fastener, W. BTL Dowse 
K water regulator, R. J. Rice... 
Buckingham & Moore. 


Displa 


Gas or vapor engine. 
tary engine. 


epost, 
rs 


“ie 

Filter, W. G. Wui 
Filtering and cooling 
Fire alarm, thermostat 
Firearm, automatic, F 


J. WL. Brady § 
EK nhoim& ‘Beck... 5 
on Maniiichen., 
Lamb.. 

Brown. 
stand pipes, 
Lydon. 


Seauiat: 
. Gottseha 


bert & C ‘oy’ 
aor, Roney & Chure 
see Cru le furnac 


Hot water and s boiler ftur- 


1. ‘V. Greene. 
Furnace, Uf Lang. 
Fuse, clectric, 
“Uses, mounting ~ WW. De 
#e testing apparatus, J. B. dsor 
Wwanizing machine, Honhorst & 1 loyd 
me apparatus, Hoffman & Black. 
me counter, A. Folwer........... 
arbage, ete. apparatus for treating, W. 
Richardson 


Garbage receptacle, F. V. Winters... 581.3 
Gas, apparatus for carburet ing water, R. Norrie: 581,05 
s engine, W. O. Worth 1,683, 


8 lighter, clsctgie: IL. L. Borradaile 
lichts, mantle or hood for incandescent, KE id 


Ror vapor engine, ko. P. Woillard. 

8 voltameter, H. A. Naber. 

Gate. See ( ‘ar gate, 
Water gate. 

Generator. 
erator. 

Gold savin 


End gate. ‘Wagon tail gate. 
Wire gate. 
See Electric generator. Steam gen- 


olf club, 

Governing te Mitmors for direct acting engines, 
~dD.Gra 581,346 

Hame, J. BR. WV eathersby. 551,636 

Harmonica, J.G. Smith......... 581,318 

ILarness attacbment, J. M. Tilman 1 BSL 681 

Harvesting and binding machine, corn, 7 

Copp 581,660 
Harvesting machine, corn, W. N. Whiteley. 581,318 
Hat puis machine for stiffening crowns of, L. 

R. Hei 581,554 

Hay ionder. Ss. KF oe Saris Ba1.40M 
Headiight, revolving elect . Kirby, - 581,465 
Heater. See Air heater. 
Heating apparatus, A. 1. Sternberg. 581,315 
Heel nailing machine, F. lk’. Raymon 581,408 
Heel, spring, B. Heftye. 581,061 
Hog trough, G. A. Neill. 1, 


(Continued paye 
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POWER? POWER? POWER! 


Fifty per cent. increase at no additional expense. 
VICTOR VAPOR ENGINE. 


Steam ae er Fr jy 


Row and Sail Boats. 
Send for catalogue. Specify 
one wanted. 


THOS. KANE & GO. 
64-66 Wabash av., Chicago. 


This beats Wind Steam. OF Horse 
We over the 
Ww ESTER “2 actual horse power 


GAS ENGINE 


for $150. less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
tberetore we can make the price. Box- 
ed for shipment, weight pounds. 
Made for Gasor Gasoline. 

@™ Writefor Special Catalogue. 


WEBSTER M’F’G CO., 
1074 West 15th Street, CHICAGO. 


EBER GASOLINE ENGINE 


Ww For use in any place 
or for any p urpose re- 
quiring power. Only a few 
minutes attention required 
each day. Guaranteed cost of 
Operation ia 1 cent per hoarse 
power per hour. The rnd west 
most economical. and 
wer. WEBER GA Ay 
sASOLINE ENGINE ——— 
10:2 Southwest Boulevard. Kaunas iCity, Mo. 


“ WOLVERINE” GAS 4° GASOLINE 


ENGINES STATIONARY 
yg and ARINE. 
The “ Wolverine” 1s the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
xine for its power. Requires no 

licensed engineer. Abso- 

lutely safe. Manufact’d by 


WOLVERINE MOTOR WORKS. 
Huron Street, 


GRAND RAPIDS, MICH. 


THE IMPROVED GAS ENGINE. 


Two cylinders in one wetges 
Occupies less space and wei 

less for its power than any en 

made. Can be used wherever DOR. 
er is required. Eitber sta- 
tionary or marine. No fire. 
No heat. No smoke. Noli- 
censed engineer required. 


G2 Send for catalogue. 
SINTZ GAS ENGINE CO., 
Grand Rapids, 

Mich., U.S. A. 


5 | 


TRANSITS AND LEVELING INSTRUMENTS. 
PLUMBERS’ IRON LEVEL Witharquble 


m Special 
device 
giving 

scant  riseand 

fallof 
all piping. Price $2.25. Size 12 inch. For book on the level 


Cc. F. RICHARDSON & SON, 
0.0. Box 977, ATHO!, MASS, U.B. A. 


DYNAMOS 


FOR ELECTRIC LIGHTING. 


business. 
8 § light 16 e.p. Hes volt dynamo $26. a 


ights, 16c. p. 

achines, atiefaction 

Electric motors % to 

b. p. any voltage. Storage bat- 

2 tence for forall purposes. Roth Bros. 
Co., 30-34 Market St., Chicago, Ml. 


On receipt of ten cents in stamps (practically 25% of re- 
tail price) we will send you one of our 


¥-InchH AUCER BITS 
DDFS I—— 


A fine cutting tool, perfect clearance, especially good 
in bard "Wood and for end boring. 


e@ Send for Circulars “8 A,” Free. 
THE FORD BIT CO., Hotyoxe, Mass. 


ACETYLENE GAS AND CARBIDE OF 


Calcium.—All abont the new illuminant, its qualities, 
chemistry, pressure of liquefaction, ite probable future, 
experiments performed with it. A most valuable series 
of articles, giving m1 Complete form the particulara of 
this subj Apparatus for making the gas. Contained 
in SCLENTIFIC AMERICAN SUPPLEMENT. Nos. 9 
1004. 1007. 1012, 1014. 1015, 1016, 1¢ 
1035 and 1038, "The Most recent apparatus Of si 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No. 1059. Price 10 
cents each. ‘lo ve had at this office on from all news. 
ele 


PATENT 

VENTILATING 
fans are inval- 
uable for Res- 
taurants, Ho 
tels, Meat Mar- 
kets, Saloons, 
Lunch Coun: 
ters, Groceries, 
Bakeries, Con- 
fectioneries, 
and in fact all 
placestroubled 
with heat or 
Jlies. The only 
perfect Fan 
made that can 
be aciene ee 
any §) with- 
out disturbing 
the belt. 


Prices, from $6 to $35. Send for circular, to 
Backus Water Motor Co., Newark, N. J 


ARMS Tate : * PIPE * THREADING 


CUTTING- “OFF | MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches, 
Water, Gas, and Steam Fit- 
ters’ Tools. Hinged Pipe Vises, 
Pipe Cutters. stacics ani Lies 
unirersaily acknowledged to be 
THE BEST. (8 send fur catalog 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 


KEEP CoOL 


NO FLIES. 


BACKUS WAT = ae 
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UTOMATIC 
«DRO 


335 


Scientific 


P PRESSES 


NCREASE IN PRODUCTION. 


SEND ADDRESS FOR BOO 


MOSSBERG & GRANVILLE MFG. CO. PROVIDENCE.R.I. 


ROLLING, STAMPING, PUNCHING 


$1-STORAGE BATTERY -$1 


SEND $1 FOR SAMPLE CELL. 
THE WILLARD ELECTRIC & BATTERY CO. 
CLEVELAND, OHIO. 


“TteCells eAboute Cools’ 


Every Mechanic, Metal Worker, or 
person interested in Machinery Sup Sup: 
plies should bave our new 189 

Catalogue, it contains 710 feeee. 
size ltkgx7lé, and is an exhaustive 
and instructive list of all tools that 
may be required. . Mailed free to 
anyone mentioning this paper and 
sending us 35cents. Discount. sbeet 
forwarded with every copy of the 
book. Send stamps or money order. 


MONTGOMERY &CO. 


MAKERS AND JOBBERS IN 


FINE TOOLS, 
105 Fulton Street, New York City. 


Experimental & Model Work| 


EXpe & advice free. Gardam & Son, 96 Jobn St.,N.Y. 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, File, Knife and Chisel Han- 
des, Whiffietrees, Yokes, Spokes, 
Porch Spindles, Stair Ba‘usters, 
Table and Chair Legs and otber 
= ivreguiar work. 

e, Putented. (B™ Send for Circular A. 


The Ober Lathe Co., Chagrin Fails, 0., U.S.A. 
ELECTRO MOTOR. SIMPLE. HOW TO 


make. By G. M. Hopkins.—Description of asmall electro 
motor devised and censtructed witn a view to ussisting 
amateurs to make a motor wnich might be driven w.tn 


advantage by a current derived from a >dattery, and 
waoich would bave sutiicien: power to operate a foot 
lathe or any macimne requiring not Over One man rower. 

With Ll figures. Contained In -CIENTIFIC AMHRICAN 
SUPPLEM.NT. No. G41. !’z1ee 10 cents. To oe bad at 
this otice and from all cewsdealers. 


WELL DRILLING MACHINERY, 


JMANUFAC TURED BY” 


WILLIAMS BROTHERS. 

»  ITHACA,N.Y.. 

| MOUNTED OR ON SILLS, FOR 

IA DEEP OR SHALLOW WELLS, WITH: 
STEAM OR HORSE POWER 


SENO FOR CATALOGUE | 
FADORESS WILLIAMS BROS. ITHACA.N.V) 


You Are a Manufacturer of Sheet Metal 


afticles, you are naturally interested in New Ma- 
chinery, and it will cost only a 2c. stamp to request 
us to forward any of the foilowing illustrated circulars: 
No. 1. ROLLING MILL MACHINERY FOR SHEET METAL 
No. 2. TUBE AND Wire MILL MACHINERY 
SILVERWARE AND COINING MACHINERY 
HARDWARE AND BRASS GOODS MACHINERY 
No. 6. BIcyYcLe MACHINERY 
ADDRESS 
THE WATERBURY FARREL FOUNDRY & MACHINE CO. 
WATERBURY, CONN. 


in ithe World. Unbreakable, very 
ligh +. Positively safe. Extremely 
+h speeds. Perfectly balanced any 
Speed. Cheap first cost and power 
saver. Steel bushings to fit any 
shaft. Up-to-date dealers will se- 


cure territory For price and 
description, 
M ae WAN °PUL LEY ¢0. 


Phila.,.Pa 


h and Hamiiton Sts., 
page #4. 


¢@™ See SCIENTIFIC AMERICAN, Feb. 6, 1897, 


here Aire 
Some Left! 


Those who want one or more copies of the 


Soth Anniversary Number 
Of the Scientific American 


should write for them without delay. 


It is practically a beautiful book of reference on 
the history and crowth of Science and the Indus- 
trial Arts during the last 50 years. 

{t is profusely illustrated, printed on beautiful 
Paper, and consists of 72 pages. The price is 25c.a 
copy. 

It bas received high encomiums from the public 
and flattering editorial notices from more than 
three thousand contemporaries, on account of Its 
fine appearance and the rare excellence of its con- 
tents. 


It will be recognized in the future, as it is now, 


as a standard authority on all scientific subjects 


concerning the last half century. 
Sent to ary address on receipt of 25c. Address, 


MUNN & CO., Publishers, 
363 Broadway, New York City. 


= 


& WIRE-DRAWING MACHINERY. 


CROOKES TUBES AND ROENTGEN’S 


Photograohy. —The new photography as performed NY 

the use of Crookes tuves as a source of excitation. All 

apeut Crookes tubes. SCIENTIFIC eee TAN SUPPLE- 

Ss 23S. 243. 244. 792. 795. 

a. 1055, 1036. 1057, also 
eeccrinie A) 


10 and 14, vol. 74. 
These profusely illustrated SUP 2M E, 
most exhanative series of araisien on Crookes tubes and 
the experiments performed with them. Among them will 
be found Prof. Crookes’ early lectures, detailing very 
fully the experiments which saexecired the world, and 
which are now again exe:ting attention in connection 
with Roentgen’s photoxraphy. Price 10 cents each 
‘ro be had at this office and trom all newsdealers. 


Buy Telephones 


THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.”’ 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran. 
tee and instruments are both wood. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St.. Chicago. 


Largest Manufacturers of Telephones 
exclusively in the United States. 


ave AUTOMATIC TELEPHONE SWITCHES 


Some of its advantages: Ist. It is strictly 
automatic. 2d. It completely does away 
with the * manual” s hboard. 3d. Con- 
nection between subseribers is direct and 
instantaneous. 4th. No central office ope- 
rator to hear, delay, or interrupt conversa. 
tions. 5th.’ Uniform and u interrupted 
service at all hours of day or 
te This appliance is sc outright or 
leased, at option of customer, and fully 
guaranteed. 
for illustrated circular S. A. to 
Switeh 


S.A 


2 So. Dakoia, t 


The Van Norman e e 
pL Bench Lathe. 


A Lathe, Milling Machine, 
serew Cutter and Universal 
Grinder in one tool The 
best tool made for all kinds 

op small work, Made by 
ogy Waltham Watch Tool Co. 

SCRINGFIELD, MASS. 
CH Sent tor Catatogue 


THE SANDBLAST PROCESS. —BY J. J. 


Holtzapffel. A full description of this inte 
cess and of the appa employed; with a ¢ 
of its capabilities :nd present and future apy 
With 8 illustrations. Contained in SClEN TIFIC 
ICAN SUPPLEMENT, No. 1010.) Price 10 cents. 
had at this office and trom all newscdealers. 


To be 


80 VEARS® 
EXPERIENCE. 


TRADE MARKS, 
DESICNS, 
COPYRIGHTS &c. 
Anyone sending a sketch and description may 
quickly ascertain, free, whether an invention is 
probably patentable. Communications strictly 
confidential. Oldest agency for securing patents 


American, 


Horse. cover, M. J. Aberson..........065 
Horse ice creeper, N. & N. Kekhardt, Jr. 


{May 8, 1897. 


Instruction by mail,adapted to every one, 
Methods approved by lead- 


| Study 


Hot water and steam boiler furnace, A. C. Mott.. ing educators, kxperienced 
Ice machines, preliminary covuler for, ‘Rk. F and competent instruct- 
Schbroeder.. wie ors. Takessparetimeonly. 
Index rings, manu fa aw Three courses Preparato- 
Inhaler, F, Schutze. ry, business,college. An op- 


portunity to better your con-, 

dition and prospects. Stu- 

dents and graduates 

everywhere. Seven 

years of success. Full § 

particulars free 

SPRAGUE CORRESPONDENCE SCHOOLO AW 
VWi1 Telephone Building, DETROIT, miCH. 


Injector, G. M. Russ.. 
Injector for gas servic 
Ink fountain, J. KE. Barte 
Inkstand, automatic, L. N 
Insole, S.A. West... 
Jack. ‘See Window jack. 
Juint. See Kail joint. ay 

Jordan engine, } Hills. ..... 
Jvurnal bearin, we Me Melhuish 


at 
Home 


Journal box, W. W. Wainwrig hit NAZARETH INDUSTRIAL SCHOOL. 
Journal box, lubricating, | Roger Bronxville N. Y. 

Label, bottle, H. BK. es UNDER_THE CHARGE OF THE SISTERS OF 
Ladder, D. Hunt... ST. JOSEPH OF NAZARETH (EPISCOPAL). 


Ladder, orchard, TL. Bowmar 
Ladles, apparatus for cha 

Lamp, M. P. Stevens... 

Lamp bracket, J. Atwil 
Last. W. B. Arnold 
Lemon jute 
Li er, Wei 


Industrial training for girls of good character to ren- 
der them self-supporting. 


Terms $150 a year. No vacations. 


JARDEST 
LAMOND 
IWDER 


NOWN. I 
UBS! 


Gaba ny 


DRY BATTERIES. —A PAPER BYL. K. 


Bohm, treating of open circuit batteries, historical dry 
batreries, modern dry batteries, Hellesen’s battery, 
Bryan's battery, Koller’s battery, and the efficiency of 
dry cells. With 3 illustrations. Contained in ScIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1001. Price 10 
cents. ‘Tu be had at this office and from all news- 


dealers, 
MODEL MAKER }723%5.8s0<Is for Blectrical and 


machinery. M. SANGER, 36 Cortlandt St., New YORK 


MACULINE Corliss Engines. Brewers, 
and Bottl Machinery. THE VILTER 
Mr. Co., 899 Clinton Street, Milwaukee, Wis. 
rn 5000 We offer casb for simple ideas, patented 
ornot. Send 10 cents to cover postage 

an expense, and we will send plan and particulars. 
.H, FRANKLIN MFG. CO., Syracuse, N. Y. 


DEAF: & HEAD NOISES CURED. 


Uur INVISIBLE TUBE Cushions help when all else fails, 
an glasses helpeyes. NO PAIN. Whispers heard. 

SendtoF. Hiscox ('0., 858 Bway, N. Y., for Book and Proofs FREE 
F.N. ROEHRICH & CO., 108Fulton St., New York. 
Machinery Designing, Mechanical and Patent Office 
Drawing. Designs of Manufacturing Plants and Spe- 


cial Machinery, Detail and Working Drawings furnished. 
Inv entions and Mechanical Problems worked out, 


n 
Mast, hollow. PIL 
Mateh box, self at 


ne tilting, bed 
ivariable test tull 


ES 


Ww mul 
wv concentrating, > 
w& Carroll 
Or, 

e device, 


dD. Be 


stoning and sea 
Andrus 
Mule ] 


envelop, 


Nut wrench. S, “Olson 
Ore washer, ¢ iH 


TYPE WHEELS. MODELS S_ EXPERIMENTAL Wonk. GAL nuruntny 
NOVELTIES @ETC. NEW YO STENCIL WORKS 100 NASSAU &T N.Y. 
Calcium car- 


‘WILLSON CARBIDE WORKS Seic™2,,.c3?, 


of 200 Ibs. $15 f.0.b. New York, including jron case 
bvackages. Patentees and manufacturers for export. 
» Offive 20 Maiden Lane, New York. 


BSTOND 
STEAM 


and GAS 


both Stationary and Marine. Dynamo 
and motor parts and complete Machines, 
Electrical Supplies, Telephones, 


7 {> Send stamp for catalog. 
MIANUS ELEC. CO., Mianus, Conn. 


Paint, (Li, Moores... 
Paper cutting machine. HP. Feister, 
Paper pulp screen, Jb, Mish: 
Partition, metal BE. F, 
Passenger order, ¢ 
Pen wiper. JOS. Bentz... 
Photographic apparatu 
Photographie shutter, GG. W 
oa] J. A. att. 

Pict ure fram implies “ 
down, M. BE. Rosenb: 1 
neers, lasting, A. F. presa 
Piston red cooling device, M. 
Planter, C. W. Wart 
Platform. See Bui 
Platting stadia 
Benns...... 
Plow and seed distributer, L. J. K 
Plow. gang, BE. LL Wagener....... 
safety, BE. UL. Burger. 
Polish, wood, ¢ i 
Post. See Fe 
Power, electrical tra 
Power transmittu 
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Fifield Antomatic Dri] Feed and Pressure. 
For Use with Hand Braces. Displacés Ratchets. 
ia 
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Every man working metal needs it. 
Ww. L. SM ITH, 1305 Arch St. Phila., Pa. 
—i WOODEN TANKS. 
eT For Railroads, Mills and Manufactories. 
Builders of Stee] Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 


W. E. CALDWELL Co.. 
217 E. Main Street, Louisville. Ky. 


DIXON’S Write the Smoothest and 
Last the Longest. 
American Graphite Mention SCIENTIFIC AMERICAN 
and send 16 cents for samples 


Printing Wrapper 
Kelknay 


Pump or ram, *aydraniie POO. Palmer. 
Pump valve, M, ae Mills. 
pu whing ba LW. Ie 


ine aaerics cars nare i wyaeh ington once. Rail inte ‘co Wo 1 PE N Cc I LS worth double the money. 
atents taken throug! up ece! i e Kelle 
special notice in the Ball fonts Te Benes JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 

SCIENTIFIC AM R N, Railway conduct 

care peleay: erimenta clence 
beautifully illustrated, largest cirewiation of Away , E t S 
° Railw: Wite L. Wands. 

iL scientiic journal, weekly. terme se) 8 sue Rallw ys" swing bridge for. J. Mack 2 OSE 4S X I 
Boe ON PATENTS sent free Address Rasp cutter, J. Turner y BSL sc4 


MUNN & CO. 
361 Broadway, New York. 


It has beveled Jeatber washer which insures 

a tight joint and smooth working. 

Wasber can be expanded by adjusting a ~ 

poten. The opring and plunger are controlled & 
bythe thu nut on top of cup ‘Ihe feed 

is regulated by screw. ‘I'hese excellent fea- 

tures are leaders of others. 


If you are interested, talk to us. 


AMERICAN INJECTOR CO. 
331 Congress Street, W., Detroit. Mich. 


SCREW -CUTTING DIE HEADS 
SELF-OPENING and ADJUSTABLE. 


The best die head on the market. Some ad- 
vantages over “others,” viz.: They are 
smaller, stronger, more ‘compucet, have no 
levers to spring, cannot be clogged by 
chips, are a. res, reliable, and the prices 
are right. (# Send for descriptive circus 
lar “*S A.” Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Ceometric Dritt Co., New Haven, Cr. 


wy CHAS. CHURCHILL& (0,, London’ England, 
EUROPEAN AGENTS:} WHITE. CHILD @ SENEY, Venus, Aust 


X Ray Apparatus 


BR. V. BAILLARD, 106 Liberty Street, N. 


The Dyan 


EXCHANGE, 
14 Barclay St., New York. 
156 Adams St., Chicago, 
38 Court Sq., Boston. 


818 Wyandotte Street, Kansas City, Mo. 


We will save you from 10 to r 
of all makes. is ese 


es 


cent. on Typewriters 
nd for Catalogue. 


KRAFTUBERTRAGUNGS WERKE RHEINFELDEN, 


6,800 H. 
isina nadnen to pad eae Re 


P. 


Society for the Utilization of the Water 
Revel of the Rhine N/Bale, Switzerland. 
ED TO 30.000 NH. P. 


a LI alt eos rates and on the most favorable 


Pye They Py also offer. to applicants wishing to establish themselves near.the works, suitable land on either the 


German (Badishb) or the Swias side of the Rhine, in the vicinity of tbe railway lines.. 
For further information please address The Manager, 


Cheap labor. 
raftubertragungswerke, Rheinfelden, Switzerland. 


Recorder. See Passenger recorder. By GEO. M. HOPKINS. 


Reel. See Fishing rec ae $ 
Refrigerator, Buder & Culley.......cceeeseeeeeees sags} 17th Edition Revised and Enlarged. 
Rexister. See Fare register. 

Registering mec mm, WI McFall. . B81, 208 

Regulating de Ball . SSS 


Regulator. Se Damper regulator. Feed water 
regulator. ‘Temperature regulator, 

Ring. See Memory ring. 

Ring travelers, method of and apparatus Tor 
making, J. Booth, sects 
Rock dril Support, 
Rope or clothe 
Rotary engine. ¢ K Bump.. 
Roving machine, i Manly 
Rug fastener, 1. N. eal 
Sack tie. FL Dri ft 
Saddle, F. 
Saddle pi 
Safes, key 
Sash cord guide, ( , 
Sash cord holder and detach an Gaasbeck 
Sash Jock, _ ta teamatie, Ww. T. (irene 
as Batlor. 


“AW AL Sturtevant. 
quilting attach 


Shears 

Red 

Shingle s: 

Shipy’ frames 
LC. &1 


Shoe holder. 
Shoe tray, 
Shoe tree, W. B. 
Shooting stand, indoor. 
Shut off coupling, A. May 
Sieve and strainer, vexetable 
Signal. See Elect ri 
Skate, roKer, F. Bol 
Sleigh, A. W. Koski.. 
Slotting machine, I. Gadd 
Smoke washer, W. J. White................ eee cee ds 
Soles of boots or shoes, machine for beating out 
or leveling, J. J. ELOYS..... 0... cece cce eee eee eee fi 
Sorting machine for peaches, etc. 
Spark arrester, G. W. Vonada.. 
Sponge gatherer, J. Peacon .. 
Spraying apparatus, revolving 
DUNN. 62 ees Sateen ceasccctansasasene’ 
Spring. See Vehicle spring. Wire ap 
Stacker, pneumatic, G. A. Anderson. 
Staging, portable, W. T. Vose............. 
Stamp mills, shaft for, E. A. Blanton, Jr 
Stand. See Flower stand. 
Steam boiler, ‘T. J. Linnekin.......... ..........005 58 
Steam generator, low pressure, J. L. Riley h 
Stone, artificial, P. Kleber 


itter, combined, 


84) pages, 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
{t gives voung andold something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 


gestions for hours of instructive recreation. 


Send for illustrated circular and 
complete table of contents. ... 


MUNN & CO., Publishers, 


Stool, A. M Kiewlez.......0.0 050s ASL r 
Stok folding toot. ¢: Howenton. SAL oe Office of the... 
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ELECTRICIT 


Machine Design; Stationary, Locomotive and 
Marine Engineering; Mining; Mechanical and 
Architectural Draw’g; Architecture; Plumbing; 


Railroad, 31 COURSES Hydraulic” 


Municipal, & Bridge 
Engineering; Surveying and Mapping; Sheet 
Metal Pattern Cutting; Metal Prospecting; & 
Bookkeeping; Shorthand; English Branches. 


Allwho GUARANTEED SUCCESS, 


study 
Fees Moderate, Advance or Installments. 
Cireular Free; State subject you wish to study. oH 

Iaternational Correspondence Schools, Rox 942, Serasto 


A 
House Painting 


Model 


new, patented—easily changed into over 
20,000 actual color combinations of 


PATTON’S 


PURE LIQUID 


PAINTS 


with condensed rules of harmony and con- 
trast. Sent postpaid upon receipt of 10c. 
—free of our agents. ‘How to Increase 
the Size of Your House with Paint,” 
mailed FREE. 


JAMES E, PATTON C0., Milwaukee, Wis., U. 8. A. 
SUN-PROOF PAINTS. 


St r. 


COPY LETTERS 


fifteen a minute, all legible, use my im- 

Proved automatic copying machine. 

G2” Send for Wustrated circular. - 
JOHN H. ANDERSON, 


910 Monadnock, CHICAGO. 


Hawkins’ New CaTEcHisSM OF ELECTRICITY 
A PRACTICAL TREATISE Hectrict 

ie De ta or eers, ans, 

Wiremen and Amateurs. 556 

P es, 300 illustrations, bound 

0 Jeather, pocketbook form, 


= 


gold titles and edges. Strict- 


ly ‘* Up-to-Date.”. Postpaid 
$2.00. THEG. AUDEL co 
63 Fifth Avénue, New York. 


PORTABLE SINGLE RAIL SURFACE 


Railway. — Details of construction and description of 
rolling stock of a new aystem of portable railway which 
may be laid upon ground that has received no special 
preparation for its reception. With 19 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1014. Price 10 cents. To be had at this office and from 
all newsdenlers. 


Send for description of our new 


No. 4 Foot Wheel 


Useful to the Bicycle Repairer. 
W. W. OLIVER, 
1480 Niagara Street, Buffalo, N.Y. 


AW FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STERL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - New York, N.Y. 
Manufactory Established 1761. 


RARG TUT HS n DRAWING PENCILS 
“AQH-I-NOOR CopviNG PENCILS 
ARE THE MEST, LS MMA ‘ACTURED IN THE WORLD, 
TG Methe BRESHLC CRLD ve 
CF, (4) ad 


FA -1-NO 


ONCE TRIED. ALWAYS USED THEREAFTER' 
FOR SALE BY ALL STATIONERS AND ARTIST S MATERIAL DEALERS 


AMPLE FREE ON APPLICATION 


FAVOR RUHL &CO. IMPORTERS. 
121 WEST HOUSTON STR. NEW YORK. 


Che Scientific American 


PUBLICATIONS FOR 1897. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 
Scientific American (weekly), one year, - = $3.00 
Scientific American Supplement (weekly), one year, 5.00 


Export Edition of the Scientific American (month- 
ty) in Spanish and Englisb, - - - - - 300 


Building Edition of the Scientific American 
(monthly), - - - 2 5 5 *% 7° ¢ 


COMBINED RATES 
in the United States, Canada, and Mexico. 


Scientific American and Supplement, - - - 7.00 
Scientific American and Building Edition, - - 60 


Scientific American, the Supplement, and Building 
tion, - - - - 5 2 = 2 5 F 


TERMS TO FOREIGN COUNTRIES. 


The yearly subscription prices of Scientific American 
publications to toreign countries are as follows: 


U. 8. English 

Money. Money. 

£8. d. 

Scientific American (weekly), - - - $400 016 5 

Scientific American Supplement (weekly) 6.00 1 4 8 
Building Edition of the Scientific Amer- 

ican Unonthly), - - - - - 80 OM 4 
Export Edition of the Scientific Amer- 

Teen (monthly) in Spanish and English 3.00 012 4 


ComBINED RATES TO FOREIGN COUNTRIES. 


Scientific Americanand Supplement, - 850 11411 
d Building Edi- 

ee eres te ee ae ew 
Scientific American, Scientific American 

Supplement, and Building Edition, - 11.00 2 5 2 


(@™ Proportionate Ratesfor Six Months. 


bi tes anclude postage, which we pay. Re- 
mitby postal o ‘xpress Money order, or draft to order of 


MUNN & CO., $61 Broadway, New York. 


The Worden Bickory « 
e e@ Frame Wheel 


A perfect cushion frame which destroys all vibration, 
can be taken apart and reassembled, and in case of 
fracture can be replaced by anyone. 

A simple, strong, and rigid connection. No brazing. 

‘I'he strongest and easiest riding wheel made. 


A High Grade Bicycle in all its parts. 


The Worden Hickory Frame Cycle Works, 
Syracuse, 1. Y., U.S. AL 


‘*COMFORT’’ ct = 
SPRING SEAT POST. “© 


Swing, J. D. Rinehart...............ceceseeeeeneeeees 581,617 
Switch. See Railway switch. 
Switch device, Owen & Bates............. . 
Switch stand, A. B. Schrantz.. 
Table attachment, J. Sbauer. 
Tank. see Flush tank, 
Telegraph, printing, J. Burry. ..........ceccceseeeeee 
Telephone circuits, selective signal for, H. W. 
ason...... 7 
Telephone in: 
Telephone rece Tr, 
Temperature regulat: 
Temperatures, determi 
Tie. Se 


. k. Keelyn 
Morton.. < 
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Toy, cam pai 
Toy monuy 
Track Clear 


1. Bower 
1. Brow 


CheeParkeSpring «Saddle 


Unequaled for Easy Riding 


Traction wheel, C1. C4 cd : y y Takes up all the vibration. pricg 
4 det oecararts “ Witb the Park spring, the The latest and only perfect A 
yatta adiew Ge si Sirinun. jolleved froui ns seat post. An mare rough a2:60 \3 
i erg iriffe : 0! 5 ich is the roads. Fits all wheels and sad- 
nuit, whderground, J.D. Griffen....... 581,281 ~~?“ Sonly unpleasant. feature dies, ‘Send size of old post. C.O.D. 


Hog trough, 
J. W. Tamer 
Metallic tul 


about evcling. on three days’ trial. Buy ne till 


you havetried the COM FORT, 
COMFORT SPRING SEAT POST CO. 
808 Atwood Building, Chicago. 


THE BICYCLE: ITS INFLUENCE IN 


Health and Disease.—Br G. M. Hammond. M.D. A val- 
Uaole and interesting paper in whien the suoiect 18 ex. 
haustively treated trom the foliowing standpoints: 1. 
‘The use of the cyele oF persons in heath. 2. The use of 
the cscie by persons diseasea. Contained in SCteENTIFIC 
AMERICAN SUPPLEMENT, No. 1002, Price 10 centa. 
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Entirely New 
Principle. 
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To be had at this office and from all newsdealers. 
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Smith.... 
Valve gear, W. Enuberg. 
Valve or cock, ball, IL. C. Schimidt.. 
Valve reseating machine, R. HE. Benton, 
Vaporizer and combustion chamber for 4 
motors, Ff. i 
Vehicles pritniy,.J. bet 
Vending machine, J. 
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Wer naterd cay 
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Grace BI 

\ Grade 'Y E S 
for Men, Women, Girls & 
Boys. Complete line at. 
lowest prices ever quoted 
‘$100 “Oakwood” for 00 
RS “Arlington” S $37.50 


Vignetting apparate AY... 55 $25.00 

Vuleanite, hard woe ete, and miu tu The Original, The Rest. Thousands in $20 Bievele * $10.75 
same, substitute Wierdsma & Kuipers use. Takes away all jolt and jar. Fits ? #75 “* Maywood” 

Wagon, dumping, A. simplest, Strongest Bicycleon earth | - - ‘* $32.00 


Fully guarantecd. Shipped anywhere C.O.D. with privi- 
lege to examine. No money in advance. Buy direct 


ion guaranteed. Insist 
from manufacturers, save agents’ and dealers’ profits. 


ng a‘ ‘Brooks’ upon your new wheel, 
BROOKS SPRING SEAT POST CO. 


! Large illustrated catalozue free. Address (in full). 

Washing CL Dieta. SSG 1540 M rqnette Bullding, + + © = Chleago. Cash Buyers’Union, 162 W. Van Buren St. B.13 1 Chicago 

Washing ma washtubs and wr i ne oe Suse 
port for, 1a Bowles..........0 2.005 SS15%) 


Watch, stem wi 


ber Tires.—A paper read before the Carriage Builders’ 
National Convention, Philadelphia, October, 1894. show. 
ing the 


Pertect Newspaper File. 


APRPARALA. 

Subscribers to the SCIENTIFIC AMERICAN and SCIEN- 
TIFIC AMERICAN SUPPLEMENT, who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, in- 
scription “Scientific American” and “ Scientific Ameri- 
ean Supplement” in gilt. Price $1.50, by mail, or $1.25 
at this office. Address 


MUNN & CO., 361 Broaoway. New York 
Linen Nine Cents Per Pound. 


Paper use. In vad If desired. Sample book 
How to Build a Home—2- 


Sree. GRIFFITH, LL & CADY 

CO., Embossers and Catalogue Makers, 
HOLYOKE, MASs., U.S. A. 

Those intending to build will tind the very best practical sug 

gestions and examples of Modern Architecture in the handsomest 

Architectural Magazine ever published . . . 


Watering devic 
Wheel. see Propeller 
Wind wheel. 
Whiffetree and coupli 
Wind wheel, J. W. Pi 
Windmill, Scovel & I 
Window, F. V. Green 
Window guard, C.K. 
Window jack, G. Yu 
Wire gate, De L 
Wire, machine 
Wire or the like. 
L. Goddu 
Wire spring, 
Wooden structures from te 
ing, P. W. Atkin. 
Wrench. Sve Nut 
Wrench, }). A. Chene 
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The Automatic 
«_Neostyle 


produces 2,0 perfect copies 
Tom one original writing or 
ty pewriting, 30 copies per min- 
ute. ‘The machine is easy to 
operate, as nearly all the work 
is done automatically. Refer- 
ences to leading concerns now 
using it. . 


NEOSTYLE CO., 96-102 Church Street, New York 


DESIGNS, 


Badge. F. Gray. ......... 
Badge, J. A. & G. A. Mo 
Bicycle rear bracket, 
Bicycle seat pad, (. 
Book cover, \V. M. Bi 
Box, W. C. Estes... .... 
Brush back, R. B. Phep Ny 
Brush holder, A.D. Mac 
Buckle, J. Mehl, Jr....... 
Button hook handle, ALS 
Carpet, Magee & Cox.... 
Chair brace, folding, A. ) 
Crank shaft bracket, J. 8. Copela 
Crank shaft bracket, HM. F. Cuntz. 
Cyclometer case, W. L. Shepard 
Fence post, M. W. He 
Furnace 
Furnace, 
Fornace water fre 
pan. Sectrig R. RR.) 
ng, 1). Arms 
Miltcooler casing, W 
Prism light, ©. 11. Ba: 
Rug, E. H. Bennett 
A.P Md... 

LT. Homan, 
handle for, A. G. Rogers 
eel and chain guard, HH. IL. Teunt ree: 
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City 


“The Scientific American 
Building Edition.”’ 


Each number is illustrated with a Colored plate and numerous 
handsome eneravings made direct from photographs of buildings, 
together with interior views, tloor plans, description, cost, location, 
Owners’ and architects’ names and addresses. ‘The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables. carriaye houses, etc. 

All who contemplate building, or improving homes or structures 


of any kind, bave in this handsome work an almost endless series of 
the latest and best examples from which to make selections, thus saving time and money. 


Stove, cook, Cope & Bertram. 
Sublimatory, F. MM. Miller...... 
Thrashing machine cylinder tooth, D. Fk: 
Trousers hanger, W. Evans.. 
Vault light, J. Gr. Pennycuick. 
Washing machine frame, BK. Rt. 
Watchease, ©. L. Depollier.... 
Water closet bowl, D. 8. Wallac 


Pustisneo Montury. Suescriptions $2.50 a Year. Sinarce Copies 25 Cents. 


MUNN & CO., Publishers, 361 Broadway, New York 
THE CHICAGO DRAINAGE CANAL.— 


Deseription of a great engineering work undertaken to 
prevent the contamination of the city’s water supply. 
With Gillustrations., Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No, 1097. Price 10 cents. ‘I'v be 
had at this office and from all newsderlers. 
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Illustrated Catalogue. 


. Veeder Manufacturing Comp 
Deeds, Jezal blanks, and other document: 
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are as delightful a smoke as any man could ask 
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if 
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Liquors, spir A. Rigny...... .. 
Medicinal preparation, Clement et Cie. 
Newspapers, 0. J. Viasto 
Paint, carbon, Pattersen-Sargent Company. 
Paint compound and textile fabries coated 

ered, or impreenated with the same, Ma 

Manufacturing Company Me 
Paper, printing, writing, Wrapping, 

coated, Dil & Collins........ 
Rubber boots and shoes, Bos 
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CU SMITHS 


“1 MANUFACTURE OF STARCH FROM 


Maize.—Bv J. Kregner. Full details of the process. 
With one itlostra Contained We SCIENTIFIC AMES 
Teas SUPPLE . Now DOS. Price cents. To be 
Thad at this omice and from all newsdealers, 
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core RACINE'BOAT. MFG.C Pits 
Shirts and wai: | RACINE, wis. U.S.A: a 

Ballin. . DESIGNERS ANO BUILDERS,, 
Soaps and . mall 


uring Comy 
Valves, steam: 
Veterinary rem 
Watches, W. } 
Whisky, B.C. 
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Whisky, John Osborn’ 
Wine, still, Clement et 
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NO INSPECTION. BOILER. FIRE. HEAT, SMOKE OR ODOR. 


M NITOR VAPOR El | AND POWER COMPANY 
0 GRAND RAPIDS. MICH. SEND FOR CAT/ (UE. 
—- 

ACETYLENE APPARATUS.--ACETY- 
lene number of the SCIENTIFIC AMERICAN SUPPLE- 
MENT. describing, with tub illustrationa, the most 
recent. simple, or home made and commerci:nl apparatus 
for generating acetslene on the large and small scale. 
The gasas made for and used by the microscopist and 
student: its use inthe magic lantern. ‘he new French 
table lamp making its own acetsiene. 


SCIENTIFIC: AMERICAN SUPPLEMENT, 
rt Engine Co., ft. Jersey Av., Jersey City, N.J. Price lucents, ‘T's be had at office. 


LERCE 341128820" LAUNCH - 


5 FN 


ALCO VAPOR LAUNCH 


Motor controlled from bow. 
Valve movement, 12 tol. 16 
to 60 ft. Launches. Twin 
Screws a specialty, 1, 2, 3. 5, 
7,12, 14and 20h.p. No licensed 
engineer or pilot required. 
Speed and safety guaranteed. 

No dangerous Naphtha or 
Gasoline used. No disagree- 
able vibration. 


: CB™ Send 10 cents in stamps 
el for 1897 Catalogue. 


PRINTS. i] 


“ United States Express Call Card,” C. H. Crosby..... 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. Inerdering please state the name and number 
of the patent desired, and remit. to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Contained in 
No. 1057. 


Marine Vapo 
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Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
going list, provided they are simple, at a cost of $40 each. 
If complicn‘ed the cost will be_a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other fureign patents may alsvu be obtained. 
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Atdvertisements. 
ORDINARY RATES. - 


Inside Page, ench insertion --+75 cents a line 
Back Page. each insertion ---- 31.00 a line 


(a-For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line—about eight 
words per line. his notice shows the width of the hne, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment. as the letter press. Advertisements must be 
received at Publication Office as early as ‘Thursday 
morning to appear in the fullowing week’s issue. 


Safety « Document « ® » File 


For important documents 
and all private papers. 
Handsome enameled me- 
-_ case: lock and 2 steel 

keys ; removable pockets. 
No. 10 (8x514x11 in.), $1. 505 
No. » (4x oiqx11 i in.), $1.75 

Express paid. 

Money refunded if 

not satisfactory. 
A.C. Barler Mfg. Co. 
101 Lake St, Chicago 
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A SOUVENIR 
CATALOGUE-FREE 
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BARNE oe CYCLE <> PAPANY. 
¥ RACY 
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IMPERIAL saiiaavill AXLE 


A written guarantee with each set of axles. 


S,.000 sets in use. 
- Indorsed by the leading 
carriage builders. 
s Reduces friction 75 per 
cent. One horse can do the work of two. 
perfect. Can be put on old or’new work. 
2" Write fur our Mlustrated Catalogue ane Testimo 
nials, which we send free on application. imperial Ball 
Bearing Axle De Axle Dept., 184-190 Lake Street, Chicago, III. 


CHARTER: ee 
— is used for almost every 


purpose power is applied 
to under the sun, and is 
f)\ unequaled. 
Full particulars by addressing 
CHARTER GAS ENGINE CO. 
Box 148, Sterling, III. 


papas CHBESLYEG, 
LAMPSALIS See 


c 


The 
American 
Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns 
Letters-Patent No. 463,569, 
granted to Emile Berliner 
November 17, 1891, for 

a combined Telegraph and 
Telephone, covering all 
forms.of Microphone 
Transmitters or contact 
Telephones. 


97 PATTERN: 


Mechanicaily | 


BURNS ELECTRICITY. 


“Che Chloride” 


Most et orertuls Portable, Electric Lamp made for ~ . 
BIC LEs. Miners, Policemen. Carriages, Gas Com- 

1C¥ Ch Refineries. Boiler Inspectors. Burns 8 tv 10 
Simple. Durable, Reliable. 


TH™ Send for Circular and prices. 


THE ELECTRIC PORTABLE LAMP CO., ELMIRA, N._ Y. 


BICYCLE 


ours. 


You'll feel better-— 
look better— 
work better— 


Ses 


y} 
MD) ride a Columbia— 
you'll be proud of 
your wheel, its the 
best. 


Standard of the World. 
3100 


TO ALL ALIKE. 


Hartford Bicycles, 
Next Best, 


$60, $55, $50, $45. 


<OPRA 3 API<E! 
MCW PSHrMnA sOAp 


Strictly high grade. Features—attractive, prac- 
tical and substantial. Agencies offere 
for unoccupied territory. 


Mrs. A. EK. Rinehart, the Champion Lady Century Rider 
of America. will ride an“ Olive” during seasen of 97. 


here’ "sefle Good = Ching ! 
ALUMINUM LACQUER 


for Bicycle Spokes. Easily applied. 
makes them bright and they stay so. 
postal will bring circular and coin holder, 
or 35c. will bring you a brush and bottle 
contaming enough for one machine. 


POPE MFG. CO., Hartford, Conn, 


Catalogue free from any Columbia dealer; by mail 


for one 2-cent stamp. 
THE COLOPHITE MFG. CO. 


sree cocure wc Bakes) AT 4 Pri 
Sometimes You Wonder 


ycles whether it is profitable to handle a machine 
that lists below $100. Look at the ’97 “ Patee,” 


It 
A 


Bieveles, Watenes Guns, Buggies Hotness, 
Sewmye Machines Organs Pianos Safes,Tools 
Scales of all varieties ind 1000 other articles 
Lists free Cutcaco Scag Co .¢hneago Lh 


the handsomest finish on any machine. Absolutely 


and liberally guaranteed. 


(3° Write for Catalogue and Terms to Agents. 
PEORIA RUBBER & MEG: CO., PEORIA, ILL. 


Crump= Cyclometer 


10,000 Mile Recorder. 
Made Entirely of Brass. 
Absolutely Accurate. 

No Steel Springs to Break. 
Cannot Jump the Figures. 
Parts are Interlocked. 
Registers Miles and Tenths of Mile. 
Correct in size to look well on wheel. 


YVwVWMVVMVMMYMY 


If you own 
a good 


HORSE 


AND AS 
CARRIAGE f= 


you will be 
interested 
in our 


BELL ODOMETER 


Tt will tell you honestly how many miles you drive, 
LK pe 


and announce each mile by stroke of a be 

record for 1600 miles and then repeats. Speed h 

thay be timed very accurately, Fully warranted a 

by imail, 85.00. tvordering send height of rear wheel. 
oe Write for Descriptive Circular, 


Davis. Stebbens & Co., 33 Sudbury St., Boston, Mass. 


XxX 


MANUFACTURE OF BICYCLES,—A 
j very Comprehensive arcuicle giving the detatis Of con. 
struction oft every part oot these vehicles. With 15 en- 
Bravinus. Conta ned in SCLENTIFIC AMERICAN SUP 

Price l0 cents, To be had at this 


office and trom cul newsdealers. 


| PLEMENT. No. DOS, 


“ 5 8 OOP UP UD UD ND NS 
The only Adjustable Clip made. f : a a] 
Can be adjusted to any angle of spoke. ()\: f 

TE™ Send for our New Art Catalogue -free for the asking. ! s INSURA CB t 

The Waterbury Watch Co. ! ARNDT OSS 
WATERBURY, CONN. ! DAMAGE | 

yay PROPERTY |t 

3 AND P 

PRIESTMAN SAFETY OIL ENGINE 1 LOsS-OF- LIFE |t 
“A tl hl ful 1 En- Z } i 
gine using ad Sate Oto Franklin. [netitate ’ Dp CONN: INJURY t 
No Extra, Insurance, No yo \ i Q oS TO-PERSONS ] 

Steam, None No Gasoline. V" Wi M ar an CAUSED-BY ; 

liable. ate. Sconomica 

and Convenient. Chosen by 5 y, 9 S M 

Nine Govermments. Used for 7\| 3 TREO EXPLOSIONS 1 

nearly every purpuse. ! J-M: ALLEN -PRESIDENT “W-:B-FRANKLIN: VICE PRESIDENT |3 

PRIESTMAN & CO. Inco orp'd. “ 3| J-B-PIERCE-SECRETARY __F-B-ALLEN- ~2-VICE PRESIDENT|4 

530 Bourse Bldz.. PHILADELPHIA, PA. TSN SSIS sisisisisisisien 


THE LAMP THAT LEADS! 


We had a notion to make the best Bievele Lamp in the world, 
ATTACHMENT and we bave succeeded in doing so. We name it the 


It is built on a S45 
plan and sold for 83. 
e and we claim that it 
has no peer at anv price. It is made of best sheet brass, seamed 
and riveted- no solder. Best nickel plating. Powertul lens with 
unique burner, insuring solid shaft of brilliant light illuminating 
100 feet shead. Wind won't. extin uiely it, the wick can’t be jolted 
out of place, oil won't spill or Tt has an automatie wick 
lock and lights from either side. eae front and back reflectors 
are in one piece—silver plated and burnished—tirm as a rock till 
ou want to cleanit,thenwith tines movements youcan take the 
to pieces for cleaning. It bas two adjustme: nts—one for 
hea and one for fork--piease yourself which you use. Itis 
smokeless, handsome and durable, andguaranteed y the makers. 
When not sold by dealers, don’t take a substitute. We will 
send a to_you, express paid to any part ot the U.S., on receipt 
of 33 te Send for bovklet, * Facts.” 


“MATTHEWS & WILLARD MFC. CO. 
New York Orrice, 40 Murray STREET. 


ATTACHMENT FOR 
BICY CL 
Bott wit f EVERY 


Factories, WATERBURY, CONN. 


© 1897 SCIENTIFIC AMERICAN, INC. 


‘highest grade only, at $60; made of the finest ma-. 
terial throughout, with standard lines, narrow tread, | 
large balls; in fact, all up-to-date improvements, and 


| Nowadays 


no one need go to 
Europe for a watch. 
The best are made 
right here in America 
by the AMERICAN 

| WALTHAMWATCH 
COMPANY. 

Two watch move- 
ments particularly 
recommended— 
“RIVERSIDE” and 
“ROYAL.” All retail 
jewelers have them. 


Cribune « Bicycle 


Tested and True. 


The Easiest Running Wheel in the World. 


te Send for Catalogue. 
ERIE, PA. 


THE BLACK MFG. CO., 


| For Ladies’ Bicycles. Light, Strong, Ornamental. No 

more Torn or Greasy Dresses. No Troublesome Lacing. 

No Accidents. Infinitely superior to old style guards. 

Weight only 70z. Fits any wheel. -Sent prepaid any- 

where in U. S. on receipt of $1.50. Circulars free. 
THE TURNER BRASS WORKS, 

i 212 Kinzie Street, Chicago. 


Yor 
Chicago, Philadel- 
phia, Boston, 
London, 


|; HALF A CENTURY OF CYCLES.—AN 


interesting history of the cycie from its origin up to the 
present time. ‘Tne tirst crank-driven bicycle. The 
“bone-shaker’’ and its successors. The tricycle. The 
tuodern wheel. Cycie building a science. Points of im- 
provement. ‘he pneumatic tire. A hand and foot ercle. 
With 9 illustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 1012. Price 10 cents. Tobe 
bad at this office and from all newsdealers. 


ECONOMY 
IS WEALTH 


==*O0 


Any child can see at a glance the 
saving to the purchaser of the 


Waverley Bicycle. The famous 
model of last year is greatly im- 
proved, yet the price is but $60. 
We have no new machinery to buy. 
A $100 Waverley for fastidious people. 
Newfeatures everywhere. Its bearings 


are absolutely true, and dustproof. The 
price is $100 to everyone. 


Catalogue Free 


Indiana Bicycle Co., Indianapolis, Ind. 
JESSOP $2 WEE Lae 


WM JESSOP & SONS L2 91 JOHN ST. NEW YORK: 
PRINTING INKS 
See ean AMERICAN is printed with CHAS. 


NIN JOH & CO.’S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 


